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contributors and special articles in this issue: 


G. W. Holbrook (Continuous cro 
display simplifies amplifier distortion 
testing) was born in Asquith, Sas- 
katchewan. He graduated from Lon- 
don University with the degree of 
B.Sc., then went on to receive his 
M.Sc. degree from Queen’s University 
in 1949, and his Ph.D. degree from 
London University in 1956. 

From 1939 until 1946, Dr. Hol- 
brook served with the British Army, 
then served with the Canadian Army 
from 1946 until 1952 with the rank 
of Lieutenant-Colonel. Since 1952 he 
has been with the Royal Military Col- 
lege of Canada as head of the de- 
partment of electrical engineering. 


The subject of designing for envir- 
onment in the upper atmosphere, as 
well as at lower altitudes, is becoming 
more and more complex. Equipment 
technology is advancing, and so is our 
knowledge of the natural environment 
up to very high altitudes. Two auth- 
ors from the Canadian Military Elec- 
tronics Standards Agency (CAMESA), 
A. W. Harris and E. W. Parrott 
(What's up there?) have reviewed the 
latest information available on natur- 
al environments up to heights of 1,000 
km and prepared a good summary 
for design engineers. 

Mr. Harris is a graduate in electri- 
cal engineering from McGill Uni- 
versity. From 1944 to 1946 he was 
employed with the Department of 
Munitions and Supply, and National 
Research Council. From 1947 to date 
he has been with the RCAF and 
CAMESA. He is responsible for the 
testing and approval of electronic com- 
ponents and materials and their ap- 
plication in military equipment. He 
is a member of IES and the Associa- 
tion of Professional Engineers of 
Ontario. 


Mr. Parrott is a graduate in elec- 
trical engineering from London Uni- 
versity. He has spent eight years in 
the design of military test equipment 
and guided missiles at the Royal Air- 
craft Establishment, the Plessey Co. 
and Wayne Kerr in England. He is 
currently responsible for testing pro- 
cedures, test equipment and the cor- 
relation of laboratories at CAMESA. 
He is a member of IES, Association 


CANADIAN ELECTRONICS ENGINEERING OCTOBER 1959 


of Professional Engineers of Ontario, 
and IEE. 

The 1959 IRE Canadian Conven- 
tion and Exposition is going to pre- 
sent a well balanced program of 
technical papers, plus many displays 
of new equipment, components and 
developments. If a central theme 
can be ascribed to the event, it is 
quality. 

Once more, the editors of CEE have 
been working very closely with mem- 
bers of the Convention staff, authors 
and exhibitors to gather preconvention 
information for this issue. Study it 
carefully and you will be able to 
plan your trip to the convention for 
most effective use of available time. 
Information is given on_ technical 
papers, exhibits, new products being 
displayed, and special functions tak- 
ing place during the convention. A 
new feature this year in CEE is 
photographs of authors. 


Nucleonic news, the bi-monthly 
news page devoted to events from the 
nuclear energy field having particular 
interest for electronics engineers, is 
moving one step to the right. The next 
issue will appear in November, then 
every second month after that. In 
this way it will be able to bring more 
timely information to you relative to 
events scheduled for the coming year. 





Canada Wire 2agaal Wir 


54 kinds of insulation to meet the most exacting requirements 


Pick the kind of packaging that’s best for you 


“The facilities of Canada’s most modern magnet wire 
plant now make it possible for Canada Wire to supply 
your requirements in this newest and most convenient 
form of packaging, in addition to a complete range of 
spool sizes. “‘Pail-Paks’”’ and “‘Barrel-Paks,”’ the latter 
in both full and half sizes offer great advantages. Fully 
protect wire against dust and damage. Greatly reduce 
volume of handling in your plant. Eliminate much of 
the time now wasted in changing spools. 


INSIDE— BETTER MAGNET WIRE THAN EVER 
Made at a plant engineered from the ground up to 
produce the finest and most uniform quality magnet 
wires modern technology can create. The only magnet 
wire plant in Canada with facilities for storing 30,000 
gallons of wire coating enamels, eliminating the 
variations formerly found from batch to batch in 
using drum-type shipments. Completely air condi- 
tioned to remove all dust that might contaminate 
enamel insulation. Automatic production that assures 
minimum handling. 
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PULL BARREL—450-600 Ibs L—WIDE RANGE OF SIZES 


WIDEST RANGE — Choice of 54 kinds of insulation to meet the most 
exacting operating requirements. Thicknesses from No. 9 to No. 50. 
NOTE —contact your nearest Canada Wire sales office for details of sizes 
available in Barrel-Paks and Pail-Paks. 


Canada Wire and Cable Company Limited 


Magnet Wire Division — Simcoe, Ontario 


A Canadian company manufacturing and selling coast to coast 





NEWS RIGHLIGHT S 








Ferranti-Packard Electric Ltd., Toronto, has 
been awarded a contract to design and 
manufacture a large digital computer for 
Trans-Canada Air Lines’ nationwide reserva- 
tion system. 


TCA has followed a “buy Canada” policy—with good 
reason. It has engaged one of North America’s fore- 
most groups of computer engineers to design the gen- 
eral purpose digital computer for its 31 -million-dollar 
reservation system. The same engineers at Ferranti- 
Packard Electric Ltd, have already designed the tran- 
sactors, the small units used to link reservation desks 
with the central control point. TCA presently handles 
3,500,000 transactions in flying 250,000 passengers per 
month. The electronic reservation system will reduce 
human transactions by 60%. In addition, the system 
will handle enquiries in approximately two seconds. 


British Commonwealth astronautical societies 
met in London last month to discuss possi- 
bility of Commonwealth nations undertaking 
joint program of space research. Canada was 


absent. 


Space research is fantastically expensive. Only two 
nations, U. S. A. and U. S. S. R., have full-scale pro- 
grams, and they strain the national budgets. One solu- 
tion for smaller nations is to pool resources. Last year 
A. E. Maine, a founder of the Canadian Astronautical 
Society, proposed that members of the British Com- 
monwealth meet to discuss a joint research project. Such 
a meeting was held in London last month—but Canada 
was not fully represented; the Canadian Government 
failed to send a delegtae to this important meeting. If 
Canada is to be a nation, and not a pawn, our govern- 
ment must stop its aimless meandering and take a con- 
structive lead with well-defined policies in many fields, 
including research. 


Watch for signs of a sudden move to stereo 
broadcasting. Sharp increase in sales of fm 
receivers may spark broadcaster interest. 


Latest statistics released by EIA show distributor sales 
of receivers with fm facility at 9,445 for the first seven 
months of 1959. At the same time last year the total 
was only 1,449. This sharp increase shows that Cana- 
dian listeners are interested in good quality music and 
reproduction—when they can get it. Broadcasters have 
been slow in recognizing this fact, but there are many 
signs of better programing for the future. One trend 
that could grow rapidly is in the field of stereo broad- 
casting. Stumbling block at the moment, however, is 
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any universal standard on the method used to transmit 
the signals. Because of its superior quality, some form 
of fm is likely. New techniques will be discussed at the 
IRE Canadian Convention this month. 


Canadian Oil Companies Ltd., Toronto, is 
going to install a Farrington character-sens- 
ing machine as part of its credit card billing 
system. 


The first Canadian installation of Scandex, the Farring- 
ton Manufacturing Company’s character-reading ma- 
chine, will be made in January, 1960. The machine will 
be used by Canadian Oil Companies Ltd. to read ac- 
count numbers on customer invoices, translate what has 
been read into electrical signals, then convert the 
invoices into punched cards for future automatic data 
processing. It will operate at the rate of 180 cards a 
minute. 


Canadian Pacific Airlines has ordered Edo 
Loran navigation systems for its jet-prop 
Bristol Britannias operating on the Canadian 
Empress routes. 


Loran is a lightweight (29 Ib) system wtih direct-read- 
ing cockpit display which enables the pilot to obtain a 
two- or three-line position fix in a matter of seconds. 
It will be used on the Canada to Europe, and Canada 
to Hawaii and Far East routes of CPA. Sixteen other 
international air carriers have installed or ordered the 
same type of equipment for their jet, turbo-prop and 
jet-prop fleets. 


Canadian motion picture companies are going 
electronic. At least two have installed video 


tape recording facilities. 


When tv first began to replace the neighborhood theatre 
it provided Canada’s small movie industry with an op- 
portunity, Producing short movies for tv was economi- 
cally possible for small companies, and several have 
been able to make a go of it in Canada within the past 
few years. The tv stations switching over to video tape 
recording, the motion picture companies are having to 
do likewise. Robert Lawrence Productions (Canada) 
Ltd. has just opened a $750,000 film and Video- 
tape centre in Toronto. Meridian Films has invested 
about $350,000 in electronic equipment for a Videotape 
production studio. Current estimate for a 100-ft-by- 
100-ft sound stage with equipment, adjoining workshops, 
administrative wing, dressing rooms, etc., is about 
$200,000. 








AT THE I.R.E. SHOW 


ATLAS... wiv. 


exhibiting at 
Booth 350 


SEE DEMONSTRATIONS OF EQUIPMENT 


Hewlett-Packard Company — 
Comprehensive line of electronic test equipment DC 
through micro wave. 


SOLD AND SERVICED _ Gertsch Products, Inc. — 


Frequency measuring equipment and ratio trans- 
formers. 


IN CANADA Kintel, Div. of Cohue Electronics Inc. 
Wide range of DC instrumentation and closed circuit 


television. 


Sierra Electronic Corporation — 
Transmission line test equipment. 


Tel-Instrument Electronics Corp. — 
Voltage regulators and vibration calibrators, TV test 
equipment. 


Erik A. Lindgren & Associates — 


R. F. Screen rooms. . 


Dymec, Inc. — 
Electronic Instrumentation systems. 


Skydyne, Inc. — 


Test equipment transit cases and mobiles. 


Taller & Cooper, Inc. — 
Data handling and toll equipment. 
Watch for the Atlas TRAVELAB 
ati te ster en, Oh Electro Products Laboratories, Inc. — 
siallitia dicate, Siaatmees Magnetic pickups and proximity controls. 
features the latest in electronic Massa, Div. of Cohue Electronics Inc. 


instrumentation in operating display. High speed recording systems. 








ATLAS INSTRUMENT CORPORATION LTD. 


50 Wingold Avenue, Toronto 19, Canada 
BRANCHES IN MONTREAL * OTTAWA * VANCOUVER 
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People in the industry 





Lake Engineering Company 
appoints Taylor sales manager 


Lake Engineering Company Limited 
has promoted Frank P. Taylor to the 
position of sales manager. 

Mr. Taylor joined his present com- 
pany in 1956, after sales and purchas- 
ing experience in the Canadian elec- 
tronics industry. He previously held 
positions with Northern Electric Com- 
pany Limited and National Fibre Com- 


Taylor 


pany Limited. In his new position he 
will have broad responsibility for the 
company’s component sales to equip- 
ment manufacturers. 


Northern chooses Labey 
for Toronto 

Appointed sales manager of the To- 
ronto region for Northern Electric 
Company is Frank P. Labey. 

Born in Stonewall, Manitoba, Mr. 
Labey graduated from the University 
of Manitoba in 1934 with a B.Sc. 
degree in electrical engineering. Five 
years’ experience was gained with elec- 
trical companies in England, following 
which he joined Northern Electric in 
Montreal as illumination assistant in 
the general sales department. He was 
appointed illumination manager in 
1948 and remained in this capacity 
until 1954 when he was appointed wir- 
ing materials manager. A year later 
he was promoted to wiring materials 
marketing manager and, in 1957, sup- 
ply manager. 

Mr. Labey is a member of the Elec- 
trical Club of Montreal, the Canadian 
Electrical Association and the Engi- 
neering Institute of Canada. 


New vice-president 
for Clairtone 

Clairtone Sound Corporation Lim- 
ited have announced the appointment 
of Wallace R. Johnston to be vice- 
president, in charge of sales. 

Mr. Johnston has been associated 
with the electronics industry in Can- 


CANADIAN ELECTRONICS ENGINEERING 


ada for 23 years. He started his career 
with Anthony Foster and Sons Lim- 
ited, serving in all sales capacities. He 
then moved to Canadian Admiral Cor- 
poration where he acted as Montreal 
branch manager, later becoming re- 
gional manager for all Canada, except 
Ontario. He joined Zenith Radio Cor- 
poration of Canada first working in 


the Western Provinces and later estab- 
lishing the dealer organization for that 
company in East Toronto and North- 
ern Ontario. 


Memory unit designer 
moves west 

The man responsible for the design 
of a Coincident Current Magnetic Core 
Memory, R. S. C. Cobbold, has ac- 
cepted an appointment at the Depart- 
ment of Electrical Engineering, Uni- 
versity of Saskatchewan. He will take 
up his new position on October 1. 

Mr. Cobbold, an Englishman, grad- 
uated from London University in 1956 
with a B.Sc. in physics. Previously he 
had been employed as an assistant 
experimental officer at the Atomic 
Weapons Establishment. He joined 
the Defence Research Board of Can- 
ada in 1956 working in the Electronics 
Laboratory of the Telecommunications 
Establishment. 

It was Mr. Cobbold’s work with 
the Telecommunications Establishment 
that resulted in the development of the 
Magnetic Core Memory. 


RCA engineer 
now manager 

An engineer of the RCA Victor 
Company Limited has been promoted 
to manager of record engineering at 
the RCA Smiths Falls plant. He is 
Mark A. Badior. 

Mr. Badior joined RCA in 1954 
after receiving his M.Sc. He is a gradu- 
ate of both Carleton and McGill Uni- 
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versities. In his new position he will 
be responsible for all manufacturing 
engineering functions at the plant, in- 
cluding chemical analysis and control 
of manufactured products. 


Union Carbide 
appointments 

F. Perry Wilson has been elected 
to the newly created office of executive 
vice-president, Union Carbide Canada 
Ltd. A graduate in chemical engineer- 
ing, Mr. Wilson was appointed vice- 
president of the company in 1956, and 
elected a director in 1958. 


J. C. McDonald has been appointed 
manager, market research and techni- 
cal services, Bakelite Company, Divi- 
sion of Union Carbide Canada Ltd. 


W. L. Canniff has been appointed 
manager, development, in the same 
company. 


Sola announce 
a trio 

Three sales appointments are an- 
nounced by Sola Electric (Canada) 
Limited. 

Guy V. Fortier becomes sales repre- 
sentative for the Maritimes, the prov- 
ince of Quebec and the city of Ot- 
tawa. Mr. Fortier is a graduate of 
Columbia University and has six years’ 
experience in the electronics industry. 

The new representative for the prov- 
ince of Ontario, except Ottawa, is 
James W. Roe. He is a graduate of 
the Ryerson Institute of Technology 
and since graduation has been active 
in the field of specialty transformers. 
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Ligertwood 


Douglas A. Ligertwood has been 
appointed to represent the company in 
Manitoba and Saskatchewan with 
headquarters in Winnipeg. Mr. Ligert- 
wood has over ten years’ experience in 
the sales and service of specialty trans- 
formers. 
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Taking the“MISS” 
out of MISSILES 


ACTUAL SIZE OF THE NEW 


Bendix has developed a “Pygmy” line of minia- 
ture electrical connectors that do the work of 
standard AN connectors one-third the standard 
weight and size. These mighty midgets combine 
the outstanding qualities that have made Bendix 
connectors a by-word in advanced electronic 
equipment —ruggedness, reliability, serviceability. 
Bendix “Pygmy" connectors—like all Bendix con- 
nectors—are also outstandingly resistant to vibra- 
tion, moisture and corrosion. 


1 
4 
; 
| 
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For the vital job of forming safe, reliable elec- 
trical connections in today's advance design missiles 
you cannot do better than specify “Bendix”. And 
if your problem is also one of minia- 
turization— Bendix "Pygmy" connec- 
tors are the best possible answer 
available today. 
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AVIATION ELECTRIC 


LiMtitTteodbD 


200 Laurentien Bivd., Montreal, P.Q. 


Branch Plant: 
Aviation Electric Pacific Limited, Vancouver Airport, Vancouver, B.C. 





Reports from the industry 





Northern Electric Co. installs 
acoustic anechoic chamber 


Latest research facility of Northern 
Electric Co. Ltd. is the new acoustic 
anechoic chamber it has installed at 
its Belleville, Ont., laboratories to 
measure performance of electroacous- 
tic devices. 

Outside shell of the chamber floats 
on 16 rubber pads that are two inches 
thick. The floor is essentially an eight- 
inch deep box filled with sand that 
rests on a three-inch mat of fiberglas. 
Reduction of sound intensity is in the 
ratio of approximately 100,000 to 1, 
or 50 db. To reduce airborne vibra- 
tions, the walls and ceiling are pro- 
vided with sufficient mass. At the 
same time, vibrations that are solid 
borne are reduced by floating the en- 
tire enclosure. 

Reduction of sound reflections from 
the inside surfaces is accomplished by 
lining the surfaces with long Fiberglas 
wedges that, combined with an air 
space between them, absorb most of 
the sound energy. Sound reflection is 
further reduced by constructing the 
walking surface of expanded metal 
grating having a high percentage of 
open area. 

Test equipment associated with the 
chamber is capable of automatically 
recording the sound pressure produced 
by a loudspeaker or the voltage pro- 
duced by a microphone at any fre- 
quency from 20 cps to 20,000 cps. 
Complete response can be measured 
and recorded in less than a minute. 
The chamber is also claimed to assist 
in psychoacoustic testing. 

One of the immediate applications 
of the acoustic anechoic chamber is 
for the performance measurements of 
Northern Electric’s stereophonic mi- 
crophone which features a double 
cardioid pattern for 180 deg spatial 
effect. 


Canadian atomic clock 
is accurate timepiece 

An atomic timepiece controlled by 
electronic equipment and accurate 
within a few billionths of a second has 
been developed and put into operation 
by the National Research Council. It 
is the second of its kind in the Western 
world — the other is in England — 
and is expected to play a valuable 
role in space and nuclear research 
as well as in industrial and military 
applications where precise timing is a 
necessity. 

The clock, similar to one at the Na- 
tional Physical Laboratory in Eng- 
land, was built at NRC’s division of 
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applied physics under the direction 
of Dr. S. N. Kalra, 32-year-old head 
of the division’s high frequency lab- 
oratory. A native of India who has 
been with NRC since 1952, Dr. Kalra 
started work on the clock in 1956. 
Associated with him in this research 
are Ralph Bailey, 47, formerly of 
Eyebrow, Sask., and Herman Daams, 
42, native of Holland and NRC staff 
member for two and a half years. 

The clock itself does not tell the 
time directly, but works in conjunc- 
tion with a crystal clock, controlling 
the radio frequencies of quartz crys- 
tals. By doing this the system tells 
time with an accuracy of within one 
second in 300 years. 


Company to manufacture 
new rectifier products 

International Rectifier of Canada is 
completing plans to manufacture sele- 
nium and silicon rectifier stacks, in- 
cluding battery charging rectifier stacks 
and television replacement units. The 
company intends eventually to pro- 
duce a broad range of rectifier prod- 
ucts employing selenium, silicon and 
germanium for rectifying devices and 
silicon and selenium for solar cells 
and self generating photocells. 


CNR buys railroad radios 
to improve communications 

The Canadian National Railway has 
purchased 72 Bendix locomotive radio 
sets and 45-way station equipments 
from Computing Devices of Canada 
Ltd. for use on the Edmonton-Van- 
couver portion of the CNR transcon- 
tinental line. 

Part of an extensive radio com- 
munications system to increase the 


R. H. Tanner, left, and 
A. Jamroz prepare to test 
a stereo microphone in 
Canada’s first commercial 
acoustic anechoic chamber 
recently completed by the 
Northern Electric Co. Ltd. 
at Belleville, Ont. 


1959 


efficiency of train operations, the in- 
stallation will simplify contact between 
dispatchers and train crews by pro- 
viding end-to-end, train-to-train and 
train -to-wayside communications. 
Slated for completion in 1960, the 
radio system will supplement the pres- 
ent line telephone communications 
system between despatchers and oper- 
ators. 


Overseas Telecommunications Corp, 
has profitable year 

Since coming into being in 1950, 
the Canadian Overseas Telecommuni- 
cation has had nine successive years of 
profitable operation. The annual re- 
port just tabled in the House of Com- 
mons revealed that the Corporation 
had a net profit of $625,703 after pro- 
vision for income tax of $565,426 and 
$446,206 for interest charges on gov- 
ernment loans. 

The report also listed some of the 
Corporation’s future projects. A new 
Canada-United Kingdom multichannel 
cable, scheduled for completion in 
1961 and forming the first leg of the 
proposed British Commonwealth 
“round the world” all purpose cable, 
is receiving top priority. 

Arrangements have been concluded 
between COTC and the Great North- 
ern Telegraph Co. of Denmark for a 
telephone cable linking Newfound- 
land, Greenland and Iceland. Ultimate 
connection will be made with the 
United Kingdom. This system, set for 
completion in 1962, will provide the 
rapid and stable telecommunications 
facilities required by the International 
Civil Aviation Organization to meet 
the demands of the jet age of aviation. 
promising sales campaign for the com- 
pany’s full line of closed-circuit tele- 
vision equipment. The areas: appara- 
tus department and electronic equip- 
ment and tube department. A number 
of industrial tv installations have al- 
ready resulted from this co-operation, 
according to the company. 
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SIEMENS 


INTERCOM 


Direct talking circuits 


permit instant room-to-room intercommunication 
between key personnel independent of the normal 
office telephone system. Siemens intercom systems 
ere noted for their outstanding fidelity of rendition, 
secured through the use of resonance-free housings, 
high-grade microphone-loudspeakers with a bass 
delay element and a broad frequency band, and special- 
type amplifiers with built-in degeneration. 

Volume is finely adjustable to personal requirements 

and indoor acoustics. 

High-grade components, dependable switching ele- 
ments with noble metal contacts, and a special circuit 
for minimizing tube wear guarantee highest service 
reliability. 


Master-master intercom 


is furnished by Siemens press-to-talk systems for exec- 
utive personnel. Any station is able to call any other 
station or to convene a conference between a choice 
of several stations. 


Each station is equipped with a microphone-loud- 
speaker console and an amplifier box; the amount of 
equipment used is adaptable to the particular require- 
ments of your organization 


rts te 


‘tom’ M&S... stands for Assured Satisfaction 


THE AHEARN AND SOOPER COMPANY LIMITED 
384 Bank Street * Ottawa ° Canada 


SIEMENS & HALSKE AKTIENGESELLSCHAFT 


BERLIN - MUNCHEN 


For further information mark No. 10 on Readers’ Service Card . 
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JV 9 
TORONTO PUBLIC LIBRARIES 


Public Library Reports 


BUSINESS PAPERS SUPPLY OVER 757% INFORMATION THAT COMPANIES REQUIRE 


Last year 58,000 people used The Hallam Room at the Toronto 
Public Library. On file there are issues of several hundred Canadian 
business papers and house organs. A survey of 6000 firms in Toronto 
showed 45% consult the library | to 5 times a year and over 75% 
of the information they want is found in business and trade pub- 
lications. The story is much the same in most large Canadian 
libraries. 

The McGill University Library School Documentation Seminar 1958 
stated: “The pre-eminent position given to business publications 
has long been recognized ... libraries have for many years devoted 
attention to providing the widest access to business publications”. 


This paper is a member of 


BUSINESS NEWSPAPERS ASSOCIATION OF CANADA 


137 Wellington Street W., Toronto, Canada 


. . circulation independently audited 
. . edited to highest ethical standards, 


CANADIAN ELECTRONICS ENGINEERING OCTOBER 1959 





MARCONI 


introduces -—== 
the new 





INCH 
PICTURE 

















PERMANENTLY 
CLEAN FACE 
PLATE 


PERMANENTLY 
BONDED SAFETY 
GLASS 


Check all these advanced features 


060 PLASTIC 
LAMINATION 
LAYER 








10% brighter picture 





permanently bonded safety glass 

short, short neck 110° picture tube SEE THE LATEST ADVANCE 
shatterproof, implosion resistant IN PICTURE TUBES AND OTHER 
wider viewing angle MARCONI SPECIALIZED TUBES 
glare resistant, only one reflecting surface AND COMPONENTS AT THE 
scratch resistant CANADIAN 

less picture distortion L.R.E. CONVENTION 


TORONTO, OCTOBER 7, 8 & 9, BOOTH 145 


ee : Receiving & TV Picture Tubes e Power Tubes 
eliminates heavy mounting hardware Masnetrons « Kiystrons « Imase Oethisens 
Carcinatrons « Thyratrons e Travelling Wave Tubes 
Rectifier Tubes « Clarostat Controls and Resistors 
larger screen National Communications Receivers and Components 


permits new concepts in cabinet design 


picture appears 3-dimensional 





ELECTRONIC TUBE AND COMPONENTS DIVISION 


canapiaAn Marconi COMPANY > 
830 BAYVIEW AVENUE, TORONTO, ONTARIO 
Branches: Vancouver * Winnipeg © Montreal ¢ Halifax ¢ St. John's, Nfid. 
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ANOTHER 
MICRO-WAVE 
FIRST FOR 


STC! 


ST. JOHNS 

















June 18th marked the opening of the across the Cabot Straits—the longest 


Sydney-St. John’s link, completing the overwater microwave path in the world! 


cross-Canada micro-wave relay system. 
Standard Telephones & Cables’ inven- 
tions and techniques made possible the 
successful spanning of the 69-mile hop 


STC ‘main line’ microwave systems are 
in operation all over the world. There 
are now over 1000 route miles in 
Canada! 


Standard Telephones and Cables Mfg. Co.(Canada) Ltd. 


9600 St. Lawrence Bivd., Montreal 12, Que. 














AMONG THE FOREMOST IN WORLD COMMUNICATIONS 
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r.. electrical components 
and equipment 


SELENIUM RECTIFIER CELLS—High current density (HCD) power types. 
Using special Vacuum process producing a cell having low losses and high 
efficiency. 
SELENIUM RECTIFIERS—Complete units operating on AC and producing 
various devised DC ratings. Units designed in all types of cabinets—relay rack 
mounting, wall mounting, floor cabinets and cubicles. 
REGULATED SELENIUM RECTIFIERS— Using speciaily designed _ transis- 
torized regulating circuit to maintain DC voltage within +1% from 5% to full 
load with line voltage variations of +10%. These DC power plants are de- 
signed in many ratings from a few watts to several Kilowatts. 
SELENIUM BATTERY CHARGERS—Several types are available—manually 
operated, constant voltage regulated, filtered for talking circuits. Hi-Lo sub- 
station battery types. 
SELENIUM BATTERY ELIMINATORS—DC power supplies for small tele- 
phone exchanges suitably filtered and regulated for constant voltage. 
TAPE RELAY CABINETS—Special classified teleprinter type cabinets 
designed in conjunction with Engineers of Canadian Government. 
TAPE WINDERS AND REELS-——Ruggedly designed to meet requirements of 
Military Teleprinter service. 
TWO WAY AMPLIFIERS—For Air Terminal use specially designed in 
conjunction with engineers of Canadian Government Department of Transport. 
AIRPORT LIGHTING CONTROL—Relay equipment in rugged outdoor 
cabinets for remote control of runway strips. 
WATER HEATER CONTROL— Carrier current control systems for removing 
water heaters and other off-peak loads from power systems reducing the peak 
demand on the system. Also controls street-lighting. 
For nore complete inform- HIPOT COUPLERS—For synchronizing and voltage indication as well as 
ation, write or contact: Mr. voltage charge alarm on Power systems. 
Jack West, P. Eng., Product HIPOT PHASING STICKS—A simple, fast and safe method of phasing, phase 
Manager, Rectronic Division, rotation and determining whether line alive or dead on power systems. 
Canadian Line Materials, RELAYS— Various types and sizes of telephone relays both standard and plug-in, 
Toronto 13, Canada. as well as small power type relays. 


Md CANADIAN LINE MATERIALS [yi 
| Toronto 13, Canada F)| CN 


DIVISION OF McGRAW-EDISON COMPANY (CANADA) LIMITED 


For further information mark No. 28 on Readers’ Service Card 
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Now Made In Canada... 


G-E 6600 SERIES TUBES 


the low-cost answer for tough communication 


Canadian General Electric now manufactures Here's why ... 
Higher Stability: Every tube lot is operated for the minimum period 


6600 series tubes, specially designed for required to assure stable performance. 
mobile communications equipment. In appli- Tougher Heaters: With a tolerance of — 20% instead of the usual 


. . . aie or —_ wn idea . . er 
cations where shock, vibration, voltage fluctua- 10% to accommodate wider voltage fluctuations. 
Lower Voltage Operation: Every lot tested for major electrical char- 


tions and other factors make standard tube acteristics at 5.0 volts on the heater instead of the usual 5.5 volts. 
operation unreliable, G-E 6600 Series Tubes Full Interchangeability: With standard prototype tubes. 


are your most economical answer. Canadian manufacture of G-E 6600 Series Tubes means lower 
cost to you. For full details and new prices, contact your 
COMPARISON CHART: nearest C-G-E Sales Office or authorized G-E tube distributor. 





GENERAL ELECTRIC 


TUBE TYPE seat tow col as INDUSTRIAL & MILITARY 


a TUBES 


Electronic Tube Section 





















































1683-259 
CANADIAN GENERAL ELECTRIC COMPANY LIMITED 
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class of 


LITTON INDUSTRIES 


52,53, "54, TORONTO 
‘55, '56,'57,’58 INTERVIEWS 


for positions in Southern California 


Engineers - Scientists - Mathematicians 
Attending IRE Canadian Convention, Toronto, Oct. 7-9 


If you are experienced in airborne electronic systems and enjoy seeing your ideas turn into products, 
you may qualify for positions of major responsibility with Litton Industries in any of several convenient 
locations in the Los Angeles area. You will work with a company that is noted for developing, produc- 
ing, and delivering advanced hardware of exceptional quality. 


INERTIAL GUIDANCE 
AND CONTROLS 


SYSTEMS DEVELOPMENT —Preliminary analysis 
through prototype development of highly advanced 
inertial navigation ‘systems for manned and un 
manned aircraft applications 


CIRCUIT DESIGN—Preliminary analysis, design, 
and development of transistorized circuitry pertain- 
ing to servo systems and advanced precision analog 
computers. 


ELECTROMECHANICAL DESIGN—Packaging of 
subminiature components to include layout of 
etched cards and precision gear trains, sheet metal 
design and fabrication, and potting and encapsula- 
tion techniques. 


PROCESSES AND PROCEDURES—Fstablish 
advanced engineering techniques for the produc- 
tion of precision gyros, accelerometers, and gimbal 
systems for stable platform applications. 


AIRBORNE TACTICAL DATA SYSTEMS 
COMPUTERS AND CONTROL SYSTEMS 


CIRCUIT DESIGN—Digital and analog computers 
and associated input-output devices. 


LOGIC DESIGN—Application to special purpose 
airborne computers. 


CRT DISPLAY—Symbo!l generator, summations, 
deflection, and Z-axis amplifier design for display 
consoles. 


OPERATIONAL AMPLIFIER—Design and devel- 
opment of transistorized amplifiers for display 
systems. 


SWITCHING CIRCUITS—Central computer and 
digital display circuits using core storage, capacitor 
storage, and semiconductors. 


ANALOG-DIGITAL CONVERSION EQUIPMENT 
—Digital-shaft position, digital-DC, shaft position- 
digital, DC-digital. 


SYSTEM CHECKOUT-—Test, modification, and 
evaluation of development of prototype models of 
complex digital data processing and display sys- 
tems for carrier-based and airborne use. 


Initial assignments are available in both military and non-military projects, 
but applicants must be capable of obtaining U.S. security clearance to qualify 
them for future work. Numerous benefits include financial aid in continuing 
evening courses at first rate universities; excellent insurance program; 
financial assistance with relocation expenses. 

To arrange for an interview with members of our Engineering Staff call 
Mr. Colby Ross at the Westbury Hotel, Toronto, WA/nut 4-0611, October 7 to 9. 


LITTON INDUSTRIES Electronic Equipments Div. 


Beverly Hills, California 


For further information mark No. 54 on Readers’ Service Card 
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Sola Constant Voltage DC Power Supplies are designed for intermittent, variable, pulse or high-amperage loads. 


Sola packs 6 amps of 300-watt regulated dc power 
into 51/4 inches of relay-rack space 


Looking for a source of regulated dc power that fits into 
a small space? You’ll probably find that the Sola Con- 
stant Voltage DC Power Supply offers what you want. 


This compact unit has exceptional performance char- 
acteristics, too— it delivers current in the “ampere 
range,” regulates within +1% even under a +10% vari- 
ation in line voltage, has less than 1% rms ripple, and 
even tolerates dead shorts. It is 80% efficient and has 
a very low static output impedance. 


How’s it done? Sola managed it through a balanced 
assembly of three complementary components ... a 
special Sola Constant Voltage Transformer is teamed 
up with a semiconductor rectifier and a high-capacitance 


filter. Electrical characteristics of the transformer maxi- 
mize most of the advantages of the rectifier and filter, 
while virtually eliminating all their disadvantages. The 
resulting regulated dc power supply is simple, highly 
reliable, compact and moderately priced. 


These benefits are exhibited by the entire line of Sola 
dc power supplies. Sola has designed and produced hun- 
dreds of ratings to meet requirements of equipment 
manufacturers. The company is set up to handle specific 
needs for custom-designed units in production quanti- 
ties. A Sola sales engineer can supply all the facts. In 
addition to this custom service, Sola currently stocks 
six models ranging from 24 volts at six amps to 250 
volts at one amp. 


For complete data write for Bulletin CV-235. 


SOLA ELECTRIC (CANADA) LTD., 24 Canmotor Avenue 


e Toronto 18, Ontario « Phone: CLifford 11-1147 


in The United States, Sola Electric Co., Chicago 50, Illinois, A Division of Basic Products Corporation 


a 


re 
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CAPACITORS 


REGISTERED TRADE MARK 


| 


CAPACITORS 


THE TRADE MARK OF RELIABILITY 


for all applications 


TYPES 
DRY ELECTROLYTIC - METALLISED PAPER (HUNTS PATENTS) 
METALLISED PLASTIC FILM (HUNTS PATENTS) 
PLASTIC FILM * FOIL & PAPER * SILVERED MICA 
STACKED MICA « CERAMIC *» POWER CERAMIC 
TRANSMITTING AND SPECIAL R.F. TYPES 
APPLICATIONS 
RADIO AND TELEVISION EQUIPMENT * ELECTRONIC EQUIPMENT 
POWER FACTOR IMPROVEMENT « CAPACITOR MOTORS 
FLUORESCENT LIGHTING * PHASE SPLITTING 
H.F. AND R.F, HEATING « IGNITION AND INTERFERENCE SUPPRESSION 
TELEPHONE INSTALLATIONS 


A. H. HUNT (Capacitors) LTD., WANDSWORTH, LONDON, S.W.18. Tel: VANdyke 6454 


Factories also in Essex, Surrey and N. Wales. 
AND IN CANADA: ADAMS ENGINEERING LTD., oTTAWA ONT., MONTREAL QUE., TORONTO ONT. 
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) 
VIBRATION RESISTANT 


MOISTURE RESISTANT 4 


Completely interchangeable 


New miniature connectors 
for avionic equipment el 
meet MIL-C-26482 (Ase) ’ tetas 


completely 
interchangeable 
with other mini- 
ature connectors. 


BANTAM 


ENVIRONMENTALLY-SEALED ELECTRICAL CONNECTORS 


Electrically, mechanically, BANTAM connectors 

are designed for dependable performance 

despite environmental extremes. Copper alloy 

closed entry contacts, heavily gold-plated... 
moisture-proof resilient inserts...cadmium-plated 
shells of high-tensile strength aluminum... 

heavy spring tension for perfect interface sealing. 
Also available are potting boot and cable clamp types. 


H.H. BUGGIE _—. 


DIVISION 


BURNDY CANADA LTD. 


1530 Birchmount Rd., (Metropolitan Toronto) 
Scarboro, Ontario « Plymouth 7-8761 Burndy Connectors 
ame are manufactured at 
Offices in Montreal, Winnipeg, Calgary. Vancouver. our Toronto plant. 
For further information mark No. 21 on our Readers’ Service Card 
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& Westrex Corporation 


A DIVISION OF LITTON INDUSTRIES 


ANNOUNCES 

THE APPOINTMENT 
OF TELE-RADIO 
SYSTEMS LTD. 


.».as exclusive 
Canadian representative 


With this appointment, the complete line of Westrex communications Westrex Plexitel SSB H.F. Trans- 
equipment becomes available to Canadian users. Westrex equipment mitting Terminal. Up to 4 voice 
i i i formance and unmatched reliability . . . or 64 teleprinter circuits simul- 
is noted for its outstanding performa ty Sucsle. 168 cate GS. 
proven by installations all over the world. 





See the following Westrex equipment at the |.R.£E. Canadian Convention: 


@ Plexitel (Type 8A4) Single Sideband @ Type 6B! Monatel radioteleprinter terminal 
Transmitter (illustrated) and type @ Types 58A and 59 Privacy (speech inverter) 
52A4 Receiver e 

* 


@ Minitel transistorized LF/HF Radio Times Facsimile Discriminator and Westrex 
Teleprinter Receiver 49 Receiver 


Type 10 Receiver with Times facsimile printer 


@ Type SIFS Exciter (frequency shift) @ Type 9A Single Sideband Transceiver 


VISIT US AT BOOTHS 155-157 |I.R.E. CANADIAN CONVENTION 


TELE-RADIO =A complete communications supply house 


Telephone carrier — Negative impedance repeaters — Voice frequency repeaters — Wire and 
cable — Program equalizers — Hybrid test sets. 


VHF & UHF FM Mobile radio — portable transceivers — multi-channel UHF radio links — radio 
teleprinter receiving terminals — facsimile — single sideband — studio-transmitter links (sound 
or video) — voice and telegraph multiplex systems — marine and land HF radio. 


Transistorized high-speed control and alarm systems — Selective calling and signalling systems. 
Carrier Voltmeters — Milliwattmeters — Densiometers — Radar directional couplers and attenuators. 
We are at the I.R.E. Canadian Convention to show you a number of new products. As 
specialists in communications, we look forward to discussing systems and equipment prob- 


lems with old friends and new. We are particularly proud of our new association with 
Westrex. Come and visit! 


TELE-RADIO SYSTEMS LTD. 


3534 Dundas St. West, Toronto 9, Ont. 
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Li 
da h& 


new developments 
new products 


see them at 

The Northern Electric Booth E-14 
LR.E. CONVENTION 

‘October 7th, 8th, 9th, 1959 


Northern Fieciric 


Company Limited 
SERVES YOU BEST 


Poi 
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Captive Quick-Opening Fasteners: 


Southco standards provide many benefits at low cost for 
access through doors, covers, panels and into drawers 





LION % TURN FASTENERS FOR COUNTERSUNK 
Quick, positive locking, by fractional turn. 
Tight seal formed by compression of leaf Wllaa—Uldd 
spring. Alignment and stack height not crit- 
ical. Approved for aircraft use. Rugged. FOR OVAL HEAD 
Extra strength provided by swaged nose. 
Vibration resistant. 








RETRACTABLE SCREW FASTENERS 


Stand-off thumb screws from stock to elim- 
inate costly, special fasteners. Installed 
quickly without special tools. Accommodate 
misalignment. Complete range of standard 
sizes. 








ADJUSTABLE PAWL FASTENERS 


Pre-assembled, quickly installed. Accommo- 
date variations in frame thickness up to 4 
inch. One-quarter turn closes, additional 
turns increase grip pressure. Attractive ap- 
pearance, long life. Moving or pre-set pawl. 
Miniature, intermediate and large sizes. . MOVING 








ADJUSTABLE PAWL FASTENER 


Has twin-knob control. One knob controls 
pawl, pointer shows pawl position. Other 
knob controls amount of pressure to seal 
closure with uniform pre-set compression. 
Easily installed. 








ADJUSTABLE PAWL FASTENER 
Compact and rugged. Eliminates rivets or 
bolts to save installation time. Three types 
cover grip range up to 34”. Supplied either 
with integral metal and plastic knob, plastic 
knob or for your knob. 








ARROWHEAD DOOR LATCH 
Requires only one hole to install. Operates 
on quarter turn. Holds under spring tension. 
Arrow shows pawl position; no pawl stops 
required. Uses minimum inside space. 




















© 1959 > 


Send to your near- SS ; 

est representative 3S Represented in Canada by... / 

for your complete : METAL AND WOOD BLACK BROTHERS, LTD. | WESTAIRE SALES CO. 
aeaiaee Beatbeck, FASTENING DEVICES 1200 Hornby Street 380 Donald Street 
just printed. 60 Lakeshore Dr., Valois vancouver, B.C. Winnipeg 1, Manitoba 
Montreal 33, Quebec 
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the most powerful data processing system in its field 


First fully transistorized IBM computer, the new IBM 
Seven-O-Seventy provides remarkable operating features 
for both business and science. Capable of handling com. 
plex calculations and everyday accounting problems, the 
IBM 7070 saves time, work and money. 

Transistor design reduces space requirements, lowers ini- 


tial costs and keeps your operating costs low. Also, it can 
give you information on your business previously imprac- 


THE TRANSISTOR, BASIC ELECTRONIC COMPONENT OF THE NEW 18™ 7070, 
PERMITS LOWER INITIAL COST, LOWER OPERATING COST 


NEW IBM 


70 
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tical to obtain because of the cost. This helps you make 
decisions faster and helps you plan the growth of your 
business on a sounder, more factual basis. 


And unexcelled IBM services—ranging from program plan- 
ning to personnel education—work for you, helping to speed 
profitable operation and bring a maximum return on your 
data processing investment. For more complete informa- 
tion on the new IBM 7070 call an IBM representative today. 


IBM 


INTERNATIONAL BUSINESS MACHINES COMPANY LIMITED 
Don Mills Road, Toronto 6, Ontario 


BRANCH OFFICES IN PRINCIPAL CITIES ACROSS CANADA 


70 














Transitron offers... 


INDUSTRY'S MOST COMPLETE LINE 


SILICON TRANSISTORS 





Minimum 
Current Gain 
(B) 


Maximum 
Collector Voltage 
(Volts) 


on 
ut-o! requency 
(MC) 


FEATURES 





JAN-2N118 10 


30 


10 


« Only Jan Silicon 


Transistor 








Minimum 
Current Gain 
(B) 


Maximum 
Collector Voltage 
(Volts) 


Dyes 
Cut-off Frequency 
(MC) 


Maximum 
leo @ 25°C 
and V_ Max. 

(ua) 


FEATURES 





45 





45 


10 





45 





45 





30 


« Low Ico 
« Operation to 175°C 
+ 200 mw Power Dissipation 








Maximum 
Collector Voltage 
(Volts) 


Maximum 
Collection Saturation 
Resistance (ohms) 


@ 100°C ambient 
(MW) 


Max. Power 
Dissipation 


FEATURES 








15 


60 


500 





45 


150 


50 





45 


150 


50 


« High Frequency Operation 
« Low Saturation Resistance 
« Low Ico 








Max. Power 
Dissipation @ 25°C 
Case (Watts) 


Maximum 
Collector Voltage 
(Volts) 


Minimum DC 
Current Gain 
(B) 


Typical | Typical 
Rise Fail 


(usec) 


Time 


(usec) 


Time 


FEATURES 





15 


3 5 





20 














12 
20 
20 





« Fast Switching 


« High Vo 


« Rugged Construction 








HIGH POWER 


Maximum Power 
Dissipation . . 25°C 
Case (Watts) 


Minimum DC 
Current Gain 
(B) 


Typical 
Collector Saturation 
Resistance (Ohms) 


Maximum 
Collector Voltage 
(Volts) 


FEATURES 





hf 


85 


15 @ 2 Amps 


15 


60 e High Current Handling 





85 


12@ 1 Amp 


3.5 


bility 


60 « Low Saturation Resistance 








85 








12 @ 1 Amp 





6.0 





80 « Rugged Construction 











Write for Bulletins: TE-1353 and TE-1355 


SILICON DIODES 





~~ Military and High Conductance Types 
Ratings @ 150°C 


Max. Average Inverse Recovery Max. Inverse Max. Average 
— — Time (usec) Voltage (Volts) Fwd. — 
ma ma 


1N808 100 JAN 1N457 60 25 
1N809 100 JAN 1N458 125 25 
1N658 200 JAN 1N459 25 
1N659 100 1N485B 180 50 
1N643 100 1N488A 380 50 
JAN 1N251 75 1N464 175 40 


SILICON RECTIFIERS Write for Bulletin TE-1350 


Fast Switching and High Frequency Types 
Ratings @ 25°C 








Max. Inverse Max. Inverse 
Current 
(ua) @V 


FEATURES Voltage (Volts) 





5@ 60 
5 @ 125 
5 @ 175 
5 @ 175 
25 @ 380 
30 @ 125 





« Recovery Times Under 15 wsec 


e High Conductance Combined 
With Fast Switching 


e Subminiature Size 
e High Inverse Resistance 


















































Maximum Inverse 
Current 
(ma) 


Peak Recurrent | Maximum Average 
Inverse Voltage Forward Current 
(Volts) (ma) 


Ratings @ 150°C Case Temperature FEATURES 


——~al>——— 


5 
sf 





Subminiature Glass 1N689 150 
1N649 150 


TJ60A 200 0.5 
TJ30A 200 0.5 


Axial Leads SL715 100 0.2 - : 
1N547 600 250 0.3 « High Efficiency 


JAN 1N256 0.25(@ 135°C) _| * Rugged Construction 

TMI155 0.5 Sealing 

T™M67 600 0.5 « Low Thermal 
Resistance 


0.2 
0.2 (@ 25°C) 








Miniature 





. nee at High 





Military 
Stud Mounted 








Medium Power TR402 : 


TR601 
TH402B 15 





High Power 





























Write for Bulletin TE-1351 
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SILICON REGULATORS AND REFERENCES 





Voltage Ri ae = sc Osc FEATURES 
ange nce 

volts) (ohms) yy (ma) 

Subminiature — SV-5 4.3-5.4 55 50 10 
Miniature — SV-815 13.5-18 120 40 - 














55°C « Long-term stability 
‘amps)* si : 
Power — SV-924 20-27 ¢ » ) (ay Operation up to 150°C 
- « Small size, easy mounting 
Stabistor — S622 = 150 25 « Hermetically sealed 
Temp. Coefficient 
* .001%/°C 








E> Reference — SV-3176 8-88 
Ref-Amp — 3N44 8.3-9.8 = .002%/°C 
*Case temperature ratings 


FR fete}, Moy.) 7. Vor mae): o-) Write for Bulletin TE-1352 


Ultra High Frequency Types — Ratings @ 25°C nant 
Cut-off Capacity (uf) 8 @ —4vV Maximum 
—— Freq. (mc) @VMax. @ —0.1V | @50Mc @ 100Mc | Working Voltage 
5000 35 2 100 50 10 
5000 8 4 100 50 ? « Subminiature Size 
+ High Q 
High Frequency Types + High Temperature Operation 


g@@- 
we At 5mc 
- . 350 22 
SC-5 350 li 
350 6 


Write for Bulletin PB-45 

















































































































GERMANIUM DIODES 





Forward Current Inverse Current at Max. Oper. 
! Specified Voltage Voltage 


Specifications and Ratings at 25°C +1V 
y * (ua @ V) (volts) 


JAN-1N270 200 100@ —50 80 


100 250 @ —50 @ 75°C 100 

__ a — 75@ —10 
40 500 @ —50 JAN TYPES 

JAN-1N281 0@ —50 


500 @ —50 
JAN-1N126 oe —10 


250 @ —50 @ 75°C 
75@ —10 


 — JAN-1N198 
1N283 20@ —10 COMPUTER 
100 @ —50 TYPES 


T16G 





























1N278 125@ —50 @ 75°C HI-TEMPERATURE 
TYPES 





FEATURES T226 20@ —10@ 75°C 
« Milli Microsecond Switching T96 “e = 

¢ Superior Forward Conductance @ —50 0 HI-RESISTANCE 
e High Inverse Resistance 5@ —5 TYPES 

« Uniformity and Stability 20 @ —100 Too 
« Gold Bonded Construction 5@ —10 














MILLI-MICROSECOND 


Recovery Time 
.002 
(usec) SWITCHING 

















$5706 10 30@ 6 











Write for Bulletin TE-1300 & TE-1319 


GERMANIUM COMPUTER TRANSISTORS 


Minimum Maximum y 
Current Gain — aaa . FEATURES 
volts 


(B) 
« High FrequencySwitching 
40 15 + Low Saturation 
Resistance 


60 12 ¢ Uniform Input 
Characteristics 



































Transitron’s TD series of rectifier stacks offer a 
wide range of ratings in seven standard circuit con- 
Your local authorized TRANSITRON figurations. High voltage cartridges, quads, plug-in 
DISTRIBUTOR now carries in-stock assemblies, and many other special encapsulations 
inventories for immediate delivery. are also available. Your inquiries are invited. 
Write for Bulletin TE-1342. 


‘Trangitron 


electronic corporation @® wakefield, massachusetts 
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ENGINEERING AT cae 


—da company owned by Canadians. 


... Offers a profitable future if you have academic qualifications, creative imagination 
and initiative. 
At CAE you can join one of Canada’s outstanding electronic engineering teams. Units 
of the engineering organization are engaged in... 
. designing aircraft simulators and tactical trainers 
for weapons used by the Services in current operations. 
... engineering airborne and ground military systems. 
. developing precision electromechanical instruments. 
. designing complex electronic test equipment. 
CAE projects in the field of simulation have included many Canadian firsts: 
Airborne Interceptor Simulator —CF100 
Commercial Airline Simulator —DC6B 
Operational Flight and Tactical Trainer—Argus 
General Purpose Twin Engine Trainer 
The engineering offices of CAE are located in the head office, a modern, air-conditioned 
5 5 
building on the outskirts of Montreal, close to suburban living and the Thruway route 
to the Laurentian playground. 


For further information contact R. A. MULLER c/o Barclay Hotel 


Toronto. October 6 to 9 inclusive or write to: 


Vice-President—Engineering 
CANADIAN AVIATION ELECTRONICS LTD. 
6214 Cote de Liesse Road Montreal 9, Que. 
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NOW AVAILABLE THROUGH HONEYWELL 


| al ) | electrical indicating instruments 
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MARION MEDALIST* METERS—ammeters, voltmeters, VU meters and null indicators—are panel instruments 
of advanced design, providing greater readability and modern styling in minimum space. Available in 16 
standard case colors, or custom colors to match your equipment. 























MARION ELAPSED TIME INDICATORS, 
in hermetically-sealed or bakelite 


MARION STANDARD PANEL INSTRU- 
MENTS for commercial applications 


MARION RUGGEDIZED PANEL INSTRU- 
MENTS are specially designed to 


withstand the most severe require- 
ments of shock, vibration, stress 
and strain. They are hermetically 
sealed and immune to hazardous cli- 
matic and atmospheric conditions. 


Marion Electrical Indicating Instruments are the 
latest additions to the growing line of indicating, 
recording and controlling instruments available 
from Honeywell. Marion offers eight basic groups 
of electrical indicating instruments and related 


provide improved performance at 
moderate cost. 


Honeywell 


H| marion meters 


cases, record running times in main- 
tenance programming, productivity 
and utilization studies. 


products, incorporating the most advanced de- 
sign concepts and production techniques. For 
further information, write Honeywell Controls 
Limited, Precision Components Division, Toronto 
17, Ontario. 


*Trademark 
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ICATION 
‘SYSTEM 


Hackbusch Electronics Limited offer you a complete 
ig-Valet-Meo) Malle lamelOl-liia med ege)inlol-1ee ps Ot-lalelamerelinlinl fal ler- bs 
tion and intercommunication systems. Each system 
y y Stee 


represents the most outstanding development within ' 
PAGEMASTER provides direct, 


its field —Pagemaster, Key-Municator, Dial-X and con- instantaneous, personal paging for 
ventional sound systems. Complete equipment, re- key personnel within plants, hospi- 


placement and parts facilities are maintained to pro- tals, large offices, hotels and 
videtheultimatein coasttocoastservice. many others. Receivers have 
D.O.T. approval P1. 


KEY-MUNICATOR anew conceptin 
intercommunication—compact, has 
audio and visual signaling, can 
be expanded in multiples of 14 
stations. 


CONVENTIONAL SOUND am- 
plifiers, speakers, microphones and 
record playing equipment. Also 
completely engineered systems for 
public address, paging, music dis- 
tribution systems in schools, 
hospitals and music therapy 
systems. 


DIAL-X solves communication prob- 
lems by giving two systems, two phones 
—one for 100% service and one for 100% 
outside service. Dial-X reduces tele- 
phone costs, 


A trained technical representative will gladly furnish further details 


There is nothing finer than a Stromberg-Carlson. 


STROMBERG-CARLSON 
A DIVISION OF GENERAL DYNAMICS CORP, HACKBUSCH ELECTRONICS 
$ LIMITED 
23 PRIMROSE AVENUE, TORONTO 4, LEnnox 1-2453 
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another shipment of 
QUALITY ELECTRONIC 


COMPONENTS from 
RAILWAY & POWER 


Nationwide sales and service 
for these leading principals 


ADEL PRECISION PRODUCTS — Cushioned and 
Bonded Cable Clips 


ANTI-CORROSIVE METAL PRODUCTS CO. INC. — 
Stainless and Nylon Fasteners 


HOMER D. BRONSON CO.—Hinges and Butts 

DZUS FASTENER CO., INC.—Quarter-Turn Fasteners 
LORD MANUFACTURING CO.—Vibration Isolators 
OLYMPIC SCREW & RIVET CORP.—Blind Rivets 
PARKER SEAL COMPANY—O-Rings 


RIGIDIZED METALS CORPORATION—Rigidtex De 
sign-Strengthened Metals 


SHUR-LOK CORPORATION — Rack Clamps, Clinch 
Nuts, Spacers 


WAVEGUIDE, INC.—Waveguides 


WINCHESTER ELECTRONIC, INC. — _ Electrical 
Connectors 


Contact your Railway & Power salesman today 
EXPERIENCE e SERVICE 


LwA Pow, 
i : 819 


NEW GLASGOW + QUEBEC - MONTREAL + NORANDA + NORTH BAY « OTTAWA + TORONTO « HAMILTON + WINDSOR + SAULT STE. MARIE + WINNIPEG « CALGARY » EDMONTON » VANCOUVER 
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FEDERAL “Pay-Off-Paks” 
pay off in speed and profits 


This cost-reducing method of 
magnet wire packaging and hand- 
ling, pioneered by Federal Wire in 
1956, has been paying off in speed 
and extra profits on every installa- 
tion. Simply open the container 
and thread. The wire pays off like 
a fisherman’s line from a spinning 
reel. There are no backlash, over- 
run or inertia problems and most 
important—no stopping to solder 
during winding. 





One “Pay-Off-Pak” holds approximately 500 lbs. of 
size 12-23 magnet wire—replaces 10 reels—reduces 
soldering and downtime. 

“Pay-Off-Paks” eliminate need for a wide range of 
reel sizes. 

Reduced investment in returnable reels. 


Set-up time on the winding machines is cut to a 
minimum. 


Interlocking tops and bottoms allow storage in a 
minimum amount of space. 


dg “a if Made of tough, reinforced fibre—standard-size con- 
RAL WIRE & cABLE ¢ if tainer weighs only 22 lbs. 


JR A DIVISION OF Also sizes 24-29 available in 100 lb. “Pay-Off-Pak” 


co PANY ( and sizes 12-23 AWG in 250 lb. “Pay-Off-Pak.” 


Ca Speed up production with a Federal “Pay-Off-Pak”. 
You can depend on the quality of Federal Magnet Wire. 


> 5900 


f 2 


FEDERAL WIRE | | | & CABLE DIVISION 


bedadcht cal 
H.K.PORTER COMPANY (CANADA) LTD. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products —THERMOID DIVISION; Electrical Equipment—DELTA-STAR ELECTRIC DIVISION, NATIONAL 

ELECTRIC DIVISION; Specialty Alloys. RIVERSIDE-ALLOY METAL DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS 

STEEL DIVISION, VULCAN-KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE DIVISION, 

MOULDINGS DIVISION, H.K.PORTER COMPANY de MEXICO, S.A., and in Canada, Refractories,""Disston Tools,"""Federal" Wire and Cable,"NNepcoduct" systems 
H. K. PORTER COMPANY (CANADA) LTD. 
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213,149,873 
cycles 


Test proves reliability of P&B’s LS telephone type relay 


TS RELAY 

Short coil relay is available 
in AC and DC versions. Long 
life construction. Can be sup- 
plied (DC) with up to 20 
springs (10 per stack). 


These 16 LS relays, wired into a self-cycling chain, each operated 213,149,873 
times before the test was discontinued. This ‘test was made for a nationally 
prominent manufacturer and the certified results are available upon request. 

Here is proof of the inherent reliability of P&B telephone type relays... 
and of the kind of performance you can expect when you specify them. LS 
relays are available with up to 20 springs (10 per stack) and are adaptable for 
printed circuit mounting. 

Whenever multiple switching of loads up to 4 amperes is required, the LS 
can usually meet space, weight and—importantly—price considerations. Get 
full information today by calling or writing Zeke R. Smith, vice president, 
Engineering, or contact your nearest P&B representative. 


LS ENGINEERING DATA 
COIL: 


Resistance: 55,000 ohms max. 

Power: 65 mw DC per movable standard 
(50 mw possible); 3.5 watts max. at 
23° ¢. 

Voltage: Up to 200 volts DC. 


GENERAL: 

Breakdown Voltage: 1,000 volts rms 60 cy. 
min. between all elements. 

Ambient Temperature: —55° to +85° C. 

Weight: 3 to 4 oz. 

Dimensions: 152" W. x 2%" l. x 1%" H. 
(4 Form C) 

Enclosures: Sealed or dust cover (W can) 
Sealed or dust cover, up to 6 Form C, 
single contacts (D can) 

Mountings: Four #6-32 tapped holes %” x 
4" o.c. Other mountings available. 


CONTACTS: 
Arrangements: 20 springs (10 per stack) max. 
Material: Ve" dia. twin palladium. Other ma- 
terials available for specific appli- 
cations. 
4 amps @ 115 volts 60 cy. resistive. 


TERMINALS: 
Contacts: Three #18 AWG wires. 
Coil: Three #20 AWG wires. 


Available with octal plug, taper tabs or printed 
circuit pins. 


PaB STANDARD RELAYS ARE AVAILABLE AT 


Load: YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


SS 


GUELPH, ONTARIO 


GS RELAY 


Excellent sensitivity: 50 mw 
per movable arm minimum 
DC). For applications re- 
quiring many switching ele- 
ments in small space. 


BS RELAY 

Long coil provides high sen- 
sitivity (25 mw per movable 
arm) and room for slugs for 
pull-in delays (150 milli- 
seconds max.) or drop-out 
delays (600 milliseconds 
max.). 


FREE 

LS DETERMINATION DATA 
Send today for booklet con- 
taining certified results 

of recent test described above 
Data includes test circuit, 
interim and final measurements 


SOSH ESSE SEES SEES E TEESE ESSE EESESESEEESEEE SESE ERE SEES 


POTTER & BRUMFIELD canapa trp. 
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BULLETIN 
191 


SSP. 3 BULLETIN 210 


~ Designed and Manufactured by TMC for 
AM>CW-SSB-DSB-ISB- FSK 





“Another Typical TMC Installation 


THE “HARD-TO-GET” INSTALLATION _ 
ACCESSORIES DIRECT FROM stock 


© TRANSMITTING and RECEIVING 
ANTENNA COUPLERS 


REQUEST BULLETINS 218-112 


© TRANSMITTING and RECEIVING TERMINATIONS 


REQUEST BULLETINS 162-164 


@ NON-REACTIVE DUMMY LOADS 
BULLETIN REQUEST BULLETIN 188 
© TRANSMITTING and RECEIVING COAXIAL 
PATCH PANELS REQUEST BULLETINS 197-210 


© ANTENNA MULTICOUPLERS request sutietin 203 
¢ STANDING WAVE RATIO ANALIZER 


REQUEST BULLETIN 198 ‘. ‘ QDP BULLETIN 197 


e WIDE RANGE ANTENNA TUNERS 


REQUEST BULLETINS 163-209 i ’ 
a: ane ee 


© VOICE FREQUENCY TELEGRAPH SYSTEMS 


REQUEST BULLETIN 167 


¢ RG/17, 18, 35, 85, 164U COAXIAL CONNECTORS 


REQUEST BULLETINS 162, 164, 191, 197, 199 


¢ QDL-QDS COAXIAL CONNECTORS 


REQUEST BULLETINS 162, 164, 191, 197, 199 
TRANSIT CASES ¢ HYBRIDS and LIMITERS 


© COMPLETE RADIO TELETYPE SYSTEMS TER * 
5000 surterin 188A 


T.M.C. Cond: LIMITED 


R.R. 5, IN U.S.A 
OTTAWA, ONTARIO MAMARONECK, NEW YORK 
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NOW YOU CAN 
CALIBRATE YOUR OWN 
PORTABLE PRECISION INSTRUMENTS 





WESTON’S 


@® MORE ACCURATE 
than the conventional 
laboratory standard in- 
strument —Weston’s new 
Instrument Calibrators 
provide accuracy of 0.05% 
of indicated value! 


WESTON Saihumeili 


© AUTOMATIC 
OPERATION, controlled 
by a single technician —on 
a job that previously took 
two highly trained 
specialists! 








A TOTALLY NEW CONCEPT— 
SEE IT AT THE I.R.E. SHOW! 








MODEL 60 SERIES 


A COMPLETE 
STANDARDIZATION 
LABORATORY for port- 
able precision measuring 
instruments —the answer 
to costly delays awaiting 
calibration by independ- 
ent or government 
laboratories! 


« 


Using an AC instrument calibrator 
one of four new calibration consoles 
now available from Daystrom’s Weston 
Instruments Division—a_ laboratory 
technician sets up the simplified switch- 
ing circuit to check a 10-ampere meter 
with 10 cardinal points. The operator, 
now starting his check on the tenth 
point, completes the check of the 
instrument without need of another 
operator to check the monitor. 


For complete information write: 
Daystrom Limited, 

840 Caledonia Road, Toronto, Ontario; 
5430 Ferrier Street, Montreal, Quebec 
Subsidiary of Daystrom Incorporated. 


‘ 


BE SURE TO VISIT US AT THE IRE SHOW, BOOTH NO. £26 
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See us at the I.R.E. Show 
Booth 142 Date October 7-8-9 


E.M.I.-COSSOR ELECTRONICS LIMITED 


Distributors and Manufacturers for 


E.M.!. ELECTRONICS 
COSSOR INSTRUMENTS LTD. 
A. C. COSSOR LTD. 


DAWE INSTRUMENTS LTD. e GENERAL RADIOLOGICAL LTD. 


RANK-CINTEL LTD. e SIMON SOUND SERVICE 


SPENCER KENNEDY 
LABORATORIES. INC. e BTH CO. LTD. SOUND EQUIPMENT 


W/B STENORIAN e LUSTRAPHONE LTD. 


DEMONSTRATING AND EXHIBITING AT OUR BOOTH 
Audio frequency test equipment 

Dynamic Balancing equipment 

Instrumentation and Audio Amplifiers 
Magnetic Recording Tapes 

Noise and Vibration Analyzing equipment 
*Oscilloscopes 
Oscillators and Generators 
Photo Electric Transducers 


Ultrasonic Cleaning equipment 


*See the new WM16, DC-Mc/s Oscilloscope 


Electronic measuring instruments for all phases of 


the electronics industry 


Sales Office Plant 
2005 MacKay Street, Montreal, P.Q. P.O. Box 525, Woodside, Dartmouth, N.S. 
Vi. 2-7955/6 Halifax 6-7491 
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Save on 
labor costs 


Centzalab’s 
heat-stable 
plastic shaft 


controls 


SNAP into place 


You can save on installation costs—up to $10.00 per 
thousand units—because CENTRALAB Model 2 variable 
resistors SNAP into position.* 


This exclusive ‘‘Snap-Tite” design is but one of the 
many features that make the Model 2 so practical. The 
thermo-setting plastic shaft is UL approved. You have 
a choice of six shaft lengths—and the shafts have 
service adjust screwdriver slots front and rear. The 
shaft and contact rotor are molded in one piece for 


rigid, vibration resistant construction. 


SPECIFICATIONS 


Resistance el t: Composition 

Resistance range: 250 ohms to 10 megohms 
Taper: Available in seven standard tapers 
Effective Rotation: 300° 

Shaft Lengths: 34", 144", 54", 34", %", 1” 
Terminals: Standard, plug-in or wire-wrap 
*Mounting: Interchangeable with panel 
piercing for bushing and twist tab mount 








ACTUAL SIZE F ‘ . : , 
Further information and detailed engineering 


data available in CENTRALAB Engineering 
Bulletin EP-815. Write for your free copy. 


A DIVISION OF GLOBE-UNION INC, 
a 900A E. KEEFE AVE. +» MILWAUKEE 1, WIS. 
ERS In Canada: 669 Bayview Ave., Toronto, 17, Ont. 
” ; 


VARIABLE RESISTORS » ELECTRONIC SWITCHES ¢ PACKAGED ELECTRONIC CIRCUITS » CERAMIC CAPACITORS « ENGINEERED CERAMICS 
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* Critical electronic units on the Air Force’s Mach 2 
Vi tal F-105 Thunderchief fighter-bomber are “‘soft mounted” 
on Lorp vibration control systems. Operational 
reliability is thus assured for a toss bomb computer, 
sight amplifier and two integrated electronics chassis. 


a 
P le etron | C ep q U | p Mm p nt Use of resilient suspension systems—custom de- 
signed—provides positive protection against the extreme 


disturbances of the advanced jet environment. By 


- 
4é 17 working with Lorp, F-105 contractors obtained the 
IS $0 moun Pp lightest, most economical suspensions in the shortest time. 


If you have a problem in the protection of sensitive 


equipment, Lorp offers you a broad background of 
on . vibration/shock/noise control experience in air, space, 
marine and ground environments. Your inquiry will 


be welcomed. 


Vibration/shock/noise control—Two integrated electronics chassis on Republic F-105 jet 
fighter are mounted on special Lord high-performance isolators. Severe environment 
includes vibration, superimposed sustained accelerations to 9 G and 30 G shock loads 
throughout temperature range from — 65° to + 200° F 

In final design shown, four isolators weighing less than 1.5 pounds each support chassis 
weighing between 266 and 400 pounds. Use of Lord BTR (Broad Temperature Range) elas- 
tomer assures excellent damping plus constant performance over wide temperature range. 

Transmissibility curve shows how efficient vibration isolation keeps equipment well 
inside fragility envelope. 





LORD 
CUSTOM-DESIGNED 


400 MOUNTING 











8 


INTEGRATED 
ELECTRONIC 
: CHASSIS 
» * MOUNTING SYSTEM 
CENTER-OF-GRAVITY 


(MOUNTINGS ATTACH TO BULKHEAD ) 








PERFORMANCE 
ENVELOPE 


30 40 
FREQUENCY IN C.P.S. 








8 

















TRANSMISSIBILITY IN % 




















oO 


GET IN TOUCH WITH THE NEAREST SALES OFFICE OF HAuway & on Pow, ie 


(pyincoring Corporation 


Ed 





New Glasgow, Quebec, Montreal, Noranda, North Bay, Otiawa, Toronto, Hamilton, Windsor, Sault Ste. Marie, Winnipeg, Calgary, 
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for performance and reliability 
in advanced Canadian Systems 


_ &™ 
i 
j 


= yo 
y 


+ 


LABORATORIES 
WHITE PLAINS, N.Y. 


DATA SYSTEMS 
LOS ANGELES 


NORDEN DIVISION OF 
Represented in Canada by 


COMPANY, LIMITED 
PQ, Box 10, Longueu™Quebae™ ~~ 
A oat 


> 
. 
. VT. 


) 
BOOTH 545 © CANADIAN I.R.E. CONVENTION -» oT OwER 7-9, 1959 
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Anew toolfor 
research and industry -. 





| minirack | 





INSTRUMENT TYPE M977 











The new ‘Southern Instru- 
ments’ M977 is a completely 
self-contained Double-Beam 
Oscilloscope of advanced de- 
sign, priced at under £200 
within the United Kingdom. 

With its facilities for direct 
comparison of wave forms, it 
is invaluable for the visual 
display of many phenomena in 
engineering and industry. 

It is an ideal tool to form a 
nucleus for a wide range of 
auxiliary equipment, such as 
pre-amplifiers, transducers, and 
recording cameras. 


The Minirack M977 double-heam oscilloscope 


CATHODE-RAY TUBE. ‘20th Century’ 
D6B, 6-inch diameter, flat-faced and having 
two separate guns with independent con- 
trols. Sensitivity at 2Kv. E.H.T supply: 
Y=24 volts/cm. (61 volts/inch). X=25 
volts/cm. (63 volts/inch). Sensitivity with 
amplifiers at maximum gain: Y=30 milli- 
volts/em. X=120 millivolts/cm. Grati- 
cule: Illuminated anti-parallax graticule 
showing two X and one Y axis. 


Y AMPLIFIERS. Input Impedance: 2-2 
megohms shunted by 15 pF approx. Input 
R.C. coupling time constant: 0°22 seconds. 
Input Attenuator: 10:1 frequency com- 
pensated. Amplification: 26 to 800 con- 
finuously variable. Signal Calibration: 


+2 volts in 0-1 volt divisions. Calibration 

Accuracy: +5%. Frequency Response: 
D.C. to 100 Keps 10% down. D.C. to 150 
Keps 30% down. Output Swing: 400 volts 
at a mean level of 150 volts above earth. 
Linearity of output: +2%. 


xX AMPLIFIERS. Input Impedance: 
1 megohm shunted by 50 pF approx. 
Amplification: 11 to 210 continuously 
variable. Frequency Response: D.C. to 150 
Keps 10% down. D.C. to 300 Kcps 30% 
down. Output Swing: 440 volts at a mean 
level of 150 volts above earth. Linearity of 
Output: +2%. 


TIME-BASE. Calibration Accuracy: 
+ 25°, on range 100 millisec—10 seconds. 
+10% on range 0°3-30 millisec. Output: 

Positive going sweep +10 volts about 

earth. Minimum internal sync. amplitude; 

1 cm. Minimum external sync. amplitude; 
1 volt peak-to-peak. The sync. amplifier is 

self-limiting. 

A.C. MAINS SUPPLY REQUIREMENTS. 

Voltage: 200-250 volts single phase. 
Frequency: 50-60 cps. Consumption: 150 

watts approx. 

OVERALL DIMENSIONS. Height: 
19 inches (48 cm.). Width: 15 inches 

(38 cm.). Depth: 23 inches (58 cm.). 
Weight: 75 Ibs. (36 Kg.). 





SOUTHERN 


CONWAY ELECTRONIC ENTERPRISES REG'D. 


Canadian Representative: 


INSTRUMENTS 


154 EGLINGTON AVENUE, TORONTO 10, 


AN ADVERTISEMENT OF THE OSCILLOGRAPH GROUP OF SOUTHERN INSTRUMENTS LIMITED CAMBERLEY SURREY.. TELEPHONE: CAMBERLEY 3404 
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MILITARY 

ww COMMERCIAL 

COMMUNICATION 
SYSTEMS 


IN CANADA, USE... 


ANTENNA 
EQUIPMENT 


designed and produced 
in Canada 


Awnprew Antenna Corporation Ltd. offers you 
a wealth of engineering and production ex- 
perience in the specialized field of antenna 
systems for tropospheric scatter, microwave, 
UHF/VHF, broadcast/TV applications. 

Anprew Antenna system products for 
special applications are used in many major 
communications and missile defense instal- 
lations throughout Canada. 

You are invited to address your inquiries 
for product information or engineering 
assistance to 


Anchew 


ANTENNA 
CORPORATION LTD. 
606 BEECH ST., WHITBY, ONTARIO 


Visit our IRE Booth 258 


ee * £ <x 
‘ln, 


ANTENNAS * ANTENNA SYSTEMS * TRANSMISSION LINES 
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STANDARDS THAT DETERMINE 


RELAY 


QUALITY . No. 2 


zz 


Elongation test of sample heelpiece metal typifies quality control measures that leave nothing to chance at’ Automatic Electric. 


a distortion-proof heelpiece 


53 dimensional checks 
assure perfect alignment 


The heelpiece of a relay is the plat- 
form on which all other parts rest. 
To maintain accurate contact spac- 
ing and pressure, the heelpiece must 
never shift, never twist, never bend. 

Automatic Electric insures flat- 
ness and dimensional stability on 
both Class A and Class B relays, by 
planishing the heelpiece to relieve 
strains. In addition, we exercise un- 
usual accuracy in the positioning, 
drilling and tapping of the holes, in 


AS 
VW. 


IN AUTOMATIC CONTROL 


PIONEERS 


‘forming the 90° angle bend, and in 


the contour or the armature end of 
the heelpiece. 

On this single part, fifty-three 
specified dimensions are maintained 
and checked—many of which must 
be accurate to less than 0.002”. 
Rigid tests and inspections safe- 
guard the quality of the raw material 
itself—a very special sort of mag- 
netic iron. 

Care like this in the manufacture 
of each component makes it clear 
why Automatic Electric relays are 
the most reliable that money can buy. 


cy 


eeeeeeeeeeeceeeeeevreeeeeeeeeneee 


Class "'B” Relay, for outstanding endurance 
and dependability. Write today for infor- 
mation. Address: Automatic Electric Sales 
(Canada) Limited, 185 Bartley Drive, 
Toronto 16, Ontario. Branches across 
Canada. 


AN ORGANIZATION SERVING CANADIAN INDUSTRIES WITH COMMUNICATION, TIME AND CONTROL SYSTEMS 
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Amplifier 
under test 
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___# Distortion 





Test Set 








Continuous cro display simplifies 
amplifier distortion testing 


A method of observing, directly, the non-linearity 
of an amplifier is of great value in design work. 
A cro display of properly phased input and output 
voltages is not sufficiently sensitive, but the devia- 
tion from linearity of the transfer characteristic 
will provide a sensitive display. 


The non-linear distortion occurring in vacuum tube 
and transistor amplifiers is usually in terms of either: 

a) The relative magnitudes of the fundamental fre- 
quency and its various harmonics appearing in the output 
when a pure sine wave is impressed on the input. 

or 

b) the relative values of the intermodulation products 
produced when two sine waves of equal amplitude and of 
different frequencies are applied to the input. 

The former method of testing is usually the easier to 
apply and some indication of the type of non-linearity can 
be obtained by examining the relative magnitude of each 
harmonic. A symmetrical non-linearity, as found in push- 
pull output stages, generally gives rise to odd order har- 
monics—the third, fifth, seventh, etc. On the other hand, 
an asymmetrical non-linearity, exemplified by an approach 
to cut-off in a single-ended stage, will result in a prepon- 
derance of even order harmonics. 

The measurement of intermodulation products will fre- 
quently give a better indication of higher order terms in 
the power series of the transfer characteristic than will a 


*Royal Military College of Canada, Kingston, Ont. 
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G. W. HOLBROOK p.eENc* 
simple harmonic measurement. An analysis of the har- 
monics and intermodulation products produced by an am- 
plifier whose transfer characteristic can be written as a 
power series has been made by Callendar and Griffiths.' 
This analysis includes a very useful set of tables of har- 
monics up to the sixth and intermodulation products of the 
same order. 

If corrective measures are to be taken to improve the 
non-linear distortion of an amplifier either of the above 
methods becomes somewhat tedious in assessing the value 
of the correction. For each change made in the circuit 
a series of harmonic or intermodulation measurements 
must be made and these must be analyzed before the value 
of such a circuit change can be evaluated. 

A method of observing, directly, the non-linearity of an 
amplifier is obviously of great value in such work. In gen- 
eral, a simultaneous cro display of properly phased input 
and output voltages will result, for most amplifiers, in a 
trace which is indistinguishable from a straight line. If, 
however, the deviation from linearity of the transfer char- 
acteristic can be displayed, a much more sensitive method 
of measurement is possible. The following paragraphs 
describe such a measurement involving a minimum of 
equipment. It is essentially a simplification of a method 
suggested by Wigan*, and can be applied to single or 
multi-stage amplifiers employing either vacuum tubes or 
transistors. In addition to supplying a continuous indica- 
tion of deviation from linearity, the same equipment can be 
used to measure, directly, the total percentage harmonic 
distortion. 

Fig. 2 illustrates the transfer characteristics OPQ of a 
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Fig. 3. Class AB push-pull amplifier 
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single ended triode amplifier in which the non-linearity 
has been somewhat exaggerated. The straight line AB rep- 
resents an ideal linear characteristic tangential at the 
quiescent operating point P. For any particular value of 
instantaneous input voltage vi, a corresponding output 
voltage vz is obtained. This, in. the case shown, will be in 
excess of the ideal output by an amount v;, the difference 
voltage. For negative grid swings the change in vz iS less 
than the ideal and thus the difference voltage is still posi- 
tive in sign. 

If the equation of the line OPQ around the point P 
is expressed as 


v2 = If(v) 
and the equation of the line AB is given as 
v2 = kv} 

then the difference voltage is expressed as 
Wve = EM « « « ew 5) 

If vz is now attenuated by a factor k and the phase of 
v, reversed, the resultant voltages can be added algebraically 
to give a voltage proportional to this difference: 


_ = 


V3 {(v1) 
Pi. ' 


k k 


If this voltage difference is displayed on the Y axis of 
a cro and the X axis is swept simultaneously by V: then 
a trace as indicated is observed, providing that adequate 
adjustment of the phase of the horizontal sweep is made. 
The vertical displacement of the line DEF from the hori- 
zontal through E is proportional to vs for any instantaneous 
value of v1. 

Symmetrical non-linearity is exemplified in Fig. 3 which 
illustrates a class AB push-pull amplifier. Here the line 
OPQ represents the resultant transfer characteristic of the 
two tubes each represented by ABQ and CDO, respectively. 
The line EPF represents the ideal linear transfer character- 
istic and the difference voltages v: and vs' are as indicated 
for positive and negative swings of input signal. The corre- 
sponding cro trace is shown at JKL and it will be noted 
that the sign of vs now changes with the sign of v:. 

If the function 


v2 = f(vi) = f(vm sin wt) 


can be expressed as a power series of Vm then it can be 
shown that the resultant in either of equations 1 and 2 will 
consist of the sum of various harmonics of the fundamental 
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frequency. The effective value of these harmonics com- 
pared with the effective value of either Vz or kV will give 
a measure of the relative harmonic content. 

% harmonics with respect to total output 
x 100. 

% harmonics with respect to fundamental 
x 100. 

A block diagram of the over-all test equipment required 
to achieve this result is shown in Fig. 4. It is shown also 
on page 41. The 1,000 cps oscillator must possess a good 
waveform and should, preferably, have a harmonic content 
of less than 0.1%, although higher values are tolerable if 
distortions of greater than 1% are to be measured. 

The Distortion Measuring Set shown in Fig. 5, con- 
sists of the input transformer T1 which provides a one-to- 
one independance match between the oscillator and the 
variable attenuator Al through one half of each of the 
primary and secondary windings. The phase shifting 
circuit Cl, Pl, is connected across the whole of the pri- 
mary and provides a signal of constant amplitude and vari- 
able phase to drive the X plates of the cro. The phase 
shifting network, connected across the whole of the sec- 
ondary provides a variable phase and constant amplitude 
voltage as a reference voltage to the grid of the cathode 
follower VT1. 

The output transformer T2 provides either balanced 
or unbalanced output to the input of the amplifier under 
test. Impedance matching to the variable attenuator is 
achieved by RI. The turns ratio of the transformer and 
the ratio of the output taps depends largely on the signal 
level required to drive the amplifier under test. The output 
impedance of this transformer may be critical from the 
point of view of harmonic production within the amplifier. 
This is particularly noticeable in certain transistor ampli- 
fiers where the non-linear distortion is a function of the 
driving source impedance. In such cases a very low impe- 
dance output winding should be chosen and a suitable and 
known amount of series resistance included in the input 
circuit of the transistor amplifier to stimulate operating 
conditions. 

The output signal from the amplifier under test is ob- 
tained by means of a short, low-capacitance probe which 
feeds the potentiometer P3 through the series capacitor C4. 
The output of the cathode follower VT2 is added to that 
of VT1, through the primary winding of T3. Decoupling 
of de voltages is obtained by means of the capacitor C3 
connected in the split of this winding. The resultant of 
this adding circuit is obtained in the secondary of T3 which 
is suitably loaded to match the output impedances of the 
cathode followers by means of R4. 


V3/V2 


V3/KV: 


Testing for distortion 

The sequence of operations required to perform a dis- 
tortion test is as follows: 

a) The output of the oscillator is adjusted to give a 
reference voltage V: a value well within the linear range 
of VTI. This may be established by measuring the level 
at the point X by means of the vtvm and setting it at a 
convenient value of | volt rms. 

b) The attenuator Al is adjusted to give the desired 
output level from the amplifier under test. 

c) P3 is then adjusted to give a level of approximately 
| volt at the point Y. This corresponds to V./k. 

d) P2 and P3 are then successively adjusted to give a 
minimum reading at the point Z. This corresponds to Vs. 

e) Pl can now be adjusted to give the desired trace 
on the cro. 

f) The percentage harmonic can be obtained directly 
from the vtvm readings: 

% harmonic 

= 2 (Reading at Z x Turns Ratio T3) x 100... (3) 
1959 
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The factor of 2 in the numerator of equation 3 is due 
to the division of the difference voltage equally over the 
internal impedance of the cathode foilowers and the pri- 
mary impedance of T3. 


Typical results 


Figures 6a, 6b and 6c illustrate typical types of distor- 
tion encountered in a common-emitter transistor amplifier 
and in each case the horizontal displacement of the oscil- 
logram represents an output voltage of 1 volt rms. Fig. 
6a shows the type of distortion that occurs when 
insufficient bias is applied and is similar to the single ended 
condition described in Fig 2. Fig 6b shows the effect of 
excessive bias; the hook on the left of the trace indicates 
collector bottoming on negative peaks of input signal. 
Fig. 6c illustrates correct bias with a consequent decrease 
in percentage harmonics. 

Figures 6d and 6¢e illustrate the type of oscillogram 
obtained with a single ended triode amplifier. Fig. 6d illu- 
strates the effect of excessive bias and represents an output 
voltage of 15 volts rms. Fig. 6e shows the effect of extreme 
overdrive in a correctly biased amplifier. The loop in the 
right hand edge of the diagram represents the effect of grid 
current as the tube is driven into the positive grid voltage 
region. 

Fig. 6f is a typical example of a push-pull vacuum 
tube amplifier with optimum bias. The blurred outline in 


this case is due to a slight amount of hum present in the 
output of the amplifier. 


Conclusions 


The main value of the method described in the pre- 
ceding paragraphs lies in its ability to give a visual and 
continuous indication of the cause of non-linear distortion 
in a system. Such a method allows an immediate assess- 
ment of the improvement, or deterioration, in the harmonic 
content achieved by modifications to the operating condi- 
tions. In addition it allows for the simultaneous measure- 
ment of the total harmonic content of the system under 
test. A minor limitation exists in the fact that the phase 
shifting networks will not operate efficiently over a wide 
band of frequencies; this, however, can be eliminated by 
arranging band-switched capacitors in these networks. The 
main requirement is a comparatively highly sinusoidal 
source for driving the device, the remainder of the equip- 
ment being relatively inexpensive. END 
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What’s up there? 


A summary of latest data 
on earth’s environments 


up to 1000 kilometres 


A. P. HARRIS, p.eNG. & E. W. PARROTT, P.ENG.* 


‘ 


In the atmosphere that surrounds the earth there are 
many environments visible and invisible, mild or destruc- 
tive and of various degrees of importance to military 
designers. 

There are conditions which the environmental test engi- 
neer is called upon to simulate in his laboratory—with 
only moderate success in many cases as the phenomena 
that nature produces casually can be achieved syntheti- 
cally only by considerable effort and expense. 

The natural condition is, however, the target and it is 
helpful to summarize and review these conditions particu- 
larly as new information is being added which may modify 
our old methods and add new objectives for simulation. 

To review each natural environment in detail is a task 
beyond the intent of this paper. This is a synopsis of pri- 
mary features for the guidance of the design and test 
engineer. 

We hope to present a useful summary of the earth’s 
environments and to mention their nature, their magnitude, 
their variation with altitude up to 1,000 Km (3,200,000 
feet), and their inter-relation, 

We are considering only the free natural environments 
and not those which are a function of the man-made 
vehicle. Mechanical shock, vibration, explosive conditions 
and such are excluded, 

Further, we are not dealing with animal life or sub- 
marine conditions. 

Our environments fall into three main categories, 
Atmospheric Solids, Atmospheric Gases and lastly the con- 
ditions involving Fields, Radiant Energy and Particles. As 





*CA'MESA, Department of National Defence, Ottawa. 
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electromagnetic phenomena are not usually listed as classes 
of environments, the test engineer may ask why they are 
included. The answers are that, firstly, the picture is not 
complete without them; secondly, it is impossible to con- 
sider some physical environments accurately in the absence 
of these conditions; and, thirdly, some field, radiant and 
particle conditions are just as annoying and just as difficult 
to design around as the more common environments. 


ATMOSPHERIC SOLIDS 


We shall consider the solids in the atmosphere under 
the headings Salt Spray, Fog and Clouds, Rain, Snow and 
Ice, Sand, Dust and Smoke, Fungi and Bacteria, and 
Meteors. 


Salt spray 

As a result of the action of breaking waves and high 
winds, fine particles of sea water are picked up from the 
sea and carried into the atmosphere as a mist or fog. Some 
of the water in these particles evaporates and leaves minute 
particles of the dissolved salts (Table 1) in a fine enough 
state of subdivision to be suspended in the air. These 
mists, or fogs, composed of both wet and dry particles, 
have been detected as far as 16 Km inland and up to 
altitudes of 20 Km. 

The greatest concentrations are, however, within 300 
meters of the shore and below 152 meters (500 ft.). 

Particles of salt may even be borne up to heights of 82 
Km to form condensation nuclei for clouds of ice crystals. 


Fog and clouds 


Fogs and mist occur when the temperature and dew 
point of air, having a high moisture content and a supply 
of hygroscopic nuclei, become identical. These conditions 
occur most frequently when cold air exists above warm, 
moist soil. The hot ground vapors are then condensed by 
the colder air after first saturating the colder air. 

Mists can occur at greater altitudes and are then 
referred to as clouds. These are of three main classes. 

1) Common clouds, comprising water droplets immersed 
in air, both being above freezing point. 

2) Supercooled clouds, where the air is at, or below, 
freezing point. 

3) Ice crystal clouds, comprising tiny ice crystals 
suspended in air, both crystals and air being below freezing 
point. 

The mean water content of clouds is 0.3 to 1.0 grams 
per cubic metre although a maximum content of 5 grams 
is possible. The mean diameter of the droplets in clouds is 
2 to 20 x 10°* cm so that only one millionth of the volume 
of a cloud is water. 

The source of water vapor for high humidities, mists 
and clouds is principally the sea surfaces from where it is 
swept upward by vertical winds. 

In the category of clouds comes the phenomenon 
referred to as Noctilucent clouds. These clouds, visible at 
night with a luminosity of 0.4 candles per square centi- 
meter, are at a constant height of 82 kilometres and cover 
vast areas of the order of tens of thousands of kilometres 
square. They are composed of tiny ice crystals and travel 
at speeds up to 200 metres per second and always greater 
than 15-20 metres per second. The most probable mode of 
formation of these clouds is by direct combination of 
hydrogen with dissociated oxygen molecules, 

Clouds can only be formed when the atmospheric pres- 
sure exceeds the elasticity value for saturated water vapor. 
Due to the temperature and pressure variations in the 
atmosphere, the elasticity is the smaller only below an alti- 
tude of 33 kilometers and in the region of 79 to 84 kilo- 
metres. The physical explanation of this phenomenon is 
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Element Parts per million 





Chlorine 
Sodium 
Magnesium 
Sulfur 
Calcium 
Potassium 
Bromine 
Carbon 
Strontium 
Boron . 
Silicon 0.02-4.0 
Fluorine 1.4 
Nitrogen (in compound forms) . 0.006-0.7 
Aluminum 0.5 
Rubidium 0.2 
Lithium 0.1 
Phosphorous 0.001-0.10 
Barium 0.05 
lodine 0.05 
Arsenic 0.002-0.02 
0.001-0.01 
0.001-0.01 
0.005 
0.004 
0.004 
0.002 
0.0015 
0.0005 
0.0005 
0.0004 
0.0003 
0.0003 
0.0003 
0.0003 
0.0001 
0.00004 
0.00003 
0.000006 
0.2-3 X 
present 
present 
present 


Selenium 
Cesium 
Uranium 
Molybdenum 
Thorium 
Cerium 
Silver 
Vanadium 
Lanthanium 
Yttrium 
Nickel 
Scandium 
Mercury 
Gold 
Radium 
Cadmium 


10-"° 











Analysis of elements present in solution in sea 


Table /. 


water, exclusive of dissolved gases. 
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shown in Fig. 1. Thus only in these regions can clouds be 
formed and these correspond to the weather clouds and 
noctilucent clouds. 

Cloud formations control local surface temperatures 


‘and precipitation and attenuate electromagnetic radiation. 
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Rain drop 
diameter (mm) 


Terminal velocity 
(metres per second) 
Free fall height R. 
for 95% of terminal 
velocity (metres) 


a6 66 61 62 925 95 


59 72 72 TS «62 











Table 2. Size, terminal velocity and free fall height of 


rain drops. 


Rain, snow and ice 

As the atmosphere is constantly taking up moisture, to 
maintain a dynamic equilibrium it must reject some of the 
moisture absorbed. This it does in the form of rain, snow 
and ice, a familiar phenomenon. 

Some of the water is rejected in the form of rain drops 
of sizes up to 7 mm in diameter according to their history 
of formation and height of fall. 

The terminal velocities of different size raindrops and 
the equivalent free fall heights are given in Table 2. 

The free fall height is the height from which a rain- 
drop achieves the same terminal velocity as if dropped 
from a cloud. 

Impurities occur in rain in varying amounts up to 430 
parts per million and consist mostly of dissolved and com- 
bined oxygen, nitrogen, and carbon dioxide. Nitrogen 
occurs as nitric acid, ammonia and nitrates, these being 
formed by lightning discharges. The maximum concentra- 
tions of impurities occur near the sea due to the effects of 
salt spray mentioned earlier. In towns rain may contain 
comparatively large concentrations of sulphuric and sul- 
phurous acids. 

Not all the moisture rejected by the atmosphere reaches 
the ground in liquid form. Much becomes frozen and 
appears as snow, ice, sleet, or hail. 

The actual snow crystals vary from less than 1 mm to 
1.5 mm, but snowflakes can be up to 45.8 cm (i5 inches) 
by 20.2 cm (8 inches). 

When the moisture of the atmosphere is precipitated as 





Most favorable Destroyed 


Moisture content of 

nutrient. 

8% and up 
10 to 100% 


Fungi 

Bacteria 
Moisture content of 
air. F and B 
Temperature. 

F and B 


70 to 100% RH | 


90 C for 
| 20 min. 


10 to 38 deg C 


| Strong 
ultraviolet 


Light. F and B | Not required 
Oxygen. 

Required 
Not required 


Fungi 
Bacteria 
PH range 
Fungi 4t 
Bacteria | 7t 
Nutrient element 
required for Fungi Cc. HN, S, K, 
| Mg, P, trace 
| elements. 


o7 
o 8.5 











Table 3, Environment for fungi and bacteria. 
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Raindrops 

Sand 

Dust, mineral 
Pollen, spores 

Fog 

Cloud particles 
Smoke 
Condensation nuclei 
Gas molocules 


Radius in cm.10* 10’ 10° 10 10 10° 10° 10 
Fig. 2. Relative size of airborne particles 





























sleet, the usual grain size is up to .45 cm (0.16 inches) 
diameter and is formed by the freezing or rain drops. But 
hail, which is normally composed of balls or irregular 
lumps of ice between .2 cm (.08 inches) and .5 cm (0.2 
inches) diameter, can be as large as 12.7 cm (5 inches) 
diameter and weigh .68 kgms (1% Ib). These large 12.7 
cm diameter hailstones require the existence of upward 
currents of air of speeds around 320 Km/hour (200 mph) 
and a 7.5 cm (3-inch) diameter stone requires a 160- 
Km/hour (100 mph) current for its formation. 

Obviously, to design against this last environment is 
wasteful and usually unnecessary. 


Sand, dust and smoke 

A great many varieties of solid particles exist in the 
atmosphere. These include wool, cotton, and other hair- 
like particles, plant pollen and spores, carbon, ash, miner- 
als, salt, glass and a variety of cosmic particles. Their 
geographic distribution is obviously extremely variable and 
there is as well a daily and seasonal variation depending on 
the location. 

By definition a sand particle is one greater than 4 x 10° 
cm in radius and dust particles are less than 4 x 10° cm 
radius. 

The relative sizes of these and previously mentioned 
particles are shown in Fig, 2. 

Mineral and inorganic dust particles are usually angular 
in form and abrasive. They may also be hygroscopic. 
Most airborne plant particles are hairlike while spores are 
usually spherical. 

The dotted line in Fig. 2 shows the limit of optical visi- 
bility. Condensation nuclei are particles, in either liquid 
or solid form, upon which moisture condenses to form 
water droplets. Their sizes run from 7 x 10-° cm radius 
and are shown in comparison with the size of gas mole- 
cules. 

Their presence has a considerable bearing in fog, cloud 
and rain conditions. Without them there would be no rain. 

Over the rural areas there are up to 300 solid particles 
per cubic cm, over small cities 3,000 and over major 
industrial areas 30,000 particles per cubic cm. 

Their distribution with Altitude is as follows: 

Sand—(as defined) about a meter 

Dust and smoke—to 3 Km 

Condensation nuclei—to 10 Km and possibly 82 Km. 


Fungi and bacteria 

While fungi and bacteria are normally a ground 
environment they do become airborne and for this reason 
have been included in the figure. 

Fungi are thread-like in shape and reproduce by spores 
which compare with the seeds of ordinary plants. Small 
nonparasitic fungi are called molds. 

Bacteria are simpler in structure, often single-celled. 
Most are able to carry on photosynthesis. They reproduce 
by division of their cells and in many cases produce a 


CANADIAN ELECTRONICS ENGINEERING OCTOBER 1959 





hardy spore within the individual bacteria cell. 

Mold, fungi and bacteria are more common and active 
in tropical and temperate areas than at the poles where 
conditions for growth are less favorable. They occur within 
the soil and spores and bacteria because of their size may 
be carried to several kilometers. 

The most favorable environmental 
growth are shown in Table 3. 

From these factors it is apparent that polar areas are 
most free from fungi and bacteria. It might also be 
deduced that the extremes of temperature and intense solar 
radiation at very high altitudes would destroy most fungi 
and bacteria although it has been stated that very hardy 
forms might exist even in outer space. 


conditions for 


Meteors and meteorites 

Meteoric particles originating in space strike the earth’s 
atmosphere at relative speeds up to 70 Km per sec and the 
particles are heated to boiling point by air friction and 
completely evaporated within seconds giving off a bright 
light in the process and leaving trails of ionized particles. 

Incandescence usually takes place between 60-120 Km, 
extinction as low down as 30 Km. 

The daily deposit on the earth has been estimated at 
10° — 10° grams of meteoric dust. 

The “shooting stars” are pea-sized meteorites. It is 
estimated that 75 million particles above .12 millimeters in 
diameter enter the earth’s atmosphere every day. 

The residue left from meteor evaporation settles slowly 
down through the atmosphere. This residue may act as 
condensation nuclei or as catalysts for some of the photo 
chemical processes which occur in the upper atmosphere 
and the ionized trails affect radio propagation in the 
atmosphere. 


GASES 
Enveloping the solid airborne particles we have men- 
tioned are the atmospheric gases which we will review 
under the heading of physical properties and the presence 
of ozone, water vapor, ionized layers and the dynamic 
forces in the atmosphere. 


Constituents 


At sea level the constituents of the atmosphere are 
shown in Table 4. 

The principal gases are nitrogen, oxygen, argon and 
carbon dioxide, all the remainder total about .01% . Water 
vapor is added to complete the list. 

It has been indicated that the 
remain reasonably constant to 150 Km and the lighter 


elements do not settle out in layers, as might be expected 


relative constituents 


We ‘say “reasonably constant” as changes do occur 
within this region. The percentage of ozone increases to a 
maximum at about 21 Km and oxygen changes from a 
molecular form to an atomic form starting at about 80 Km. 
These effects are both due to solar radiation. The absolute 
humidity also decreases rapidly and is of very small order 
above 8 Km, excluding local cloud effects. 

In the extreme altitudes other transformations take 
place. There is evidence for the dissociation of nitrogen 
into atomic forms. Above 800 Km the atmosphere is about 
50% helium and 50% hydrogen. In outer space there is 
still about one hydrogen particle in each cubic centimeter 
which, incidentally, produce radio noise. 


Molecular weight 


The dissociation of oxygen begins at about 80 Km 
and nitrogen at about 150 Km, due to solar radiation of 
short wavelength. The effect occurs to a much less extent 
at lower altitudes as the radiation in the shorter wave- 
OCTOBER 
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Molecular 
weight 


Constituent Percent 





28.966 
28.016 
32.00 
39,944 
44.01 
20.183 
83.8 
4.003 
1.008 
131.3 
48.00 


9799 


18.01 


100 

78.08 

20.95 
0.93 
0.03 
0.0018 
0.0001 
0.00053 
0.00005 


Air 

Nitrogen 
Oxygen 

Argon 

Carbon dioxide 
Neon 

Krypton 
Helium 
Hydrogen 
Xenon 0.000008 
Ozone O, 0.000001 
Radon Rn 6x 10-" 
Water vapour 0 to 5% 
Sand, dust, smoke 











Table 4. Constituents of air at sea level. 
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Fig. 3. Molecular weight of atmosphere 
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lengths has been largely absorbed by the upper atmosphere. 
Dissociation is not a one-way process. Recombination of 
oxygen atoms takes place and oxygen and hydrogen atoms 
may combine to form hydroxyl ions or water. 

The recombination is faster at low altitudes because of 
the greater density and the shorter path before two atomic 
particles may collide. At high altitudes, for converse rea- 
sons, they do not recombine very rapidly. 

The combined effect of this phenomenon of dissocia- 
tion is to change the mean molecular weight of the 
atmosphere as shown in Fig. 3. 

This curve drawn, from two sources, shows a constant 
molecular weight of 28.8 to about 80 Km where an abrupt 
change takes place leading to a molecular weight of 25 at 
about 130 Km and decreasing to about 16 at 400 Km. 

These changes are significant to investigators in this 
region, both theoretically and experimentally, as calcula- 
tions based on classical gas laws must be adjusted accord- 
ingly and measurements are affected, particularly where 
these measurements are not direct but are derived from 
other measured properties of the atmosphere, e.g, the 
determination of temperature from measurements of 
pressure and density. 


Part 2 of What's up there? will 
be published in CEE, November. 





Radio engineers and production sharing 


Eric L. Palin 

Administrative Assistant 
Ryerson Institute of Technology 
Toronto 


General Chairman 


The Institute of Radio Engineers Canadian Convention and Exposition has 
for the past three years provided a showcase for electronics in Canada. The 
technical sessions have enabled our engineers and scientists to share their 
knowledge of the latest technological developments, and the exhibits have 
featured the debut of many new Canadian products. 

This year the event takes on an added importance in view of the recently 
established U. S.-Canadian Defence Production Sharing Program. At this 
critical time it is vitally important to-show our products and potentialities to 
our American visitors—not only our production facilities, but also our 
Canadian engineering and scientific achievements, and our research and de- 
velopment progress. 

To this end the Electronic Industries Association of Canada has co-oper- 
ated with the Convention organizers to bring to Toronto a banquet guest 
speaker who will keynote this new significance—Mr. D. A. Golden, Deputy 
Minister of Defence Production. Mr. Golden’s address will be of vital interest 
to all concerned with the future of Canadian electronics. Many visitors who 
can be influential in the success of the integrated production program will be 
at the banquet. I urge as many members as possible of the engineering, 
scientific, management, purchasing, sales and other staffs of Canadian elec- 
tronics firms to attend this important event. 

The growing importance of Canadian electronics is also shown by the 
progress of the Canadian Sections of IRE. Recognition of this growth—to a 
present membership of over 3,000—has recently been given in our change 
of name from “Region 8” to “Canadian Region.” We shall also be honored 
by the presence of the directors of IRE, who will hold meetings in Toronto 
during the Convention. 

The technical program contains a wealth of excellent papers, mostly by 
Canadians. We are, however, very pleased to welcome the contributions of 
authors from the United States, England and the Netherlands, and trust they 
will benefit from this international exchange of the news of progress. 

Once again the accent will be on quality in the exhibits. This will be 
recognized in tangible form this year by two Exhibit Awards—one for the 
outstanding piece of Canadian-designed equipment, and the other for a Cana- 
dian component. 

The Canadian Region is again inviting to Toronto students from the univer- 
sities with IRE Student Sections. This is a most important aspect, for these 
young men—the engineers and executives of tomorrow—will become the 
builders of both IRE and the industry. 

Let us not forget the ladies. Interesting events have been arranged for them 
and I should like to see as many as possible attend. They are an integral part 
of a good convention that will be of benefit to the industry as a whole. 

This is your Convention—its success will depend on your presence. 
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Canadian Electronics Engineering’s guide to the .. . 


1959 IRE Canadian 
Convention & Exposition 


Toronto, October 7-8-9 


Here's Canadian Electronics Engineering's 
Guide to the 1959 IRE Canadian Convention & 
Exposition. The following pages will help you 
to get the utmost benefit from this most impor- 
tant event in the electronics industry's calendar. 


Basic information about the Convention, 
including floor plan, list of exhibitors and sched- 
ule of technical sessions, is all in this four-page 
section. Full details of the technical program, 


the exhibits and new products that will be on 
display, appear in the following pages. 

Spend an hour with our guide and decide 
how best you can utilize your time at the Con- 
vention — the sessions you wish to attend and 
the booths you wish to visit. 

Then tear out this handy summary and 
bring it with you to Toronto. 


See you there! 


All you want to know about the 1959 Convention 


GENERAL INFORMATION 


The Canadian sections of the Insti- 
tute of Radio Engineers will be host to 
thousands of engineers, executives, 
educationalists, technicians and buyers 
from Canada, the United States and 
abroad when they present their third 
annual Convention and Exposition, 
October 7, 8 and 9. 

The three-day program, which is 
Canada’s largest scientific assembly, 
combines a forum of the latest elec- 
tronics engineering achievements with 
a display of the industry’s newest the 
products. 

Convention centre will again be the 
Automotive Building at Exhibition 
Park, Toronto. Located only 10 min- 
utes from the heart of Toronto, this 
site provides the ultimate in accommo- 


space, . 
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CONVENTION AND 
EXPOSITION HOURS 


Wednesday, October 7th 
10.00 a.m. to 6.00 p.m. 
Thursday, October 8th 
10.00 a.m. to 6.00 p.m. 

Friday, October 9th 
10.00 a.m. to 8.30 p.m. 


dation under one roof. 
120,000-square-foot exhibit hall, 
and meeting halls for the presentation 
of the 25 technical sessions, facilities 
for delegates and exhibitors will in- 
clude a complete restaurant service, an 
industry lounge and ample parking 


TECHNICAL PROGRAM 

Leading engineers and 
from Canada, the United States, Eng- 
land and the Netherlands will present 
107 papers and a panel discussion in 
25 technical sessions during the three- 
day convention, Both practical and 
theoretical, the papers have been care- 
fully selected by the committee to in- 
clude the latest information on re- 
search, development, design, produc- 
tion, application, management and 
education in the fields of electronics 
and nucleonics. 


scientists 


In addition to 


Ihe subject of the panel discussion 
will be “Recent and projected changes 
in electrical and electronic engineering 
curricula at Canadian universities.” 


(Continued on page 52) 
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More than 120 exhibitors will be there 


Alphabetical list with their booth numbers 


Alfax Paper & Engineering Co., Westboro, Mass. .... 266 Canadian Patents & Development Ltd., Ottawa 
American Electrical Heater Co., Detroit, Mich. 558 Canadian Pratt & Whitney Aircraft Co. Ltd., Longueuil 
The American Superior Electric Co. Ltd., Toronto..... 136 A. 4s 2.6.6 Ga win Wa Kil sb MRA 
Ampex American Corp., Rexdale, Ont. 450 Canadian Radio Technical Planning Board, Toronto . 
Andrew Antenna Corp. Ltd., Whitby, Ont. ............ 258. Canadian Research Institute, Toronto 
A.T.R. Armstrong Ltd., Toronto ; 342 Canadian Westinghouse Co. Ltd., Hamilton 
Astral Electric Co. Ltd., Toronto ...... ee 338 Central Scientific Co. of Canada Ltd., Toronto 
Atlas Instrument Corp. Ltd., Toronto .. ie eleaes 350 CERL-DALE Ltd., Toronto 
Atlas Polar Co. Ltd., Toronto .... Lat E24 C. P. Clare Canada Ltd., Downsview, Ont. 
Atlas Radio Corp. Ltd., Toronto ............ 344 Collins Radio Co. of Canada Ltd., Toronto 
Automatic Electric Sales (Canada) Ltd., Toronto ... » 563 Conrad, Inc., Holland, Mich. 
Aviation Electric Ltd., Montreal .. ... 251 The Constanta Co. of Canada Ltd., Montreal ... 
Constellation Components Co., Scarborough, Ont 
Bach-Simpson Ltd., London, Ont. reae ...+ 128, 229A Allan Crawford Associates, Willowdale, Ont 
Barnard Stamp & Stencil Ltd., Hamilton ............. 531 George W. Crothers Ltd., Toronto .... 
Bayly Engineering Ltd., Ajax, Ont. . . ; ... 247, 249 
Beatty Bros. Ltd., Fergus, Ont. ..... vr ...» 162 Daystrom Ltd., Toronto ‘ 
Belden Mfg. Co., Chicago, Ill. .. awed sat fe 533 Department of Transport, Ottawa ...... 1 
Bishop Sons & Co. Ltd., Toronto eee 257 Douglas Randall (Canada) Ltd., Scarborough, Ont 
Dynamic Gear Co., Inc., Amityville, L.I., N.Y. 
Camloc Fastener Corp., Paramus, N.J aie sseoses, Se 
Canada Stamp & Stencil Co. Ltd., Toronto ..... , 256 E.M.L.-Cossor Electronics Ltd., Woodside, N.S. 
Canada Wire & Cable Co. Ltd., Toronto ... 452 Edwards High Vacuum (Canada)-Ltd., Burlington, Ont. 
Canadian Applied Research Ltd., Toronto ....+ 349  Eitel-McCullough, Inc., San Carlos, Calif. me 
Canadian Astronautical Society, Downsview, Ont. 566, 570,572 Electro Sonic Supply Co. Ltd., Toronto 
Canadian Electronics Engineering, Toronto Electrodesign, Toronto Safad doe 
(Maclean-Hunter Publishing Co. Ltd.) 460 Electromechanical Products, Agincourt, Ont. .. 
Canadian General Electric Co. Ltd., Toronto 352 Electronic Industries Association of Canada, Toronto .. 
Canadian Marconi Co., Montreal and Toronto Electronics and Communications, Toronto 
137, 139, 141, 145 (Age Publications Ltd.) 
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Ferranti-Packard Electric Ltd., Toronto iy Prentice-Hall, Inc., Englewood Cliffs, N.J. 


General Radio Co., Toronto RCAF Institute of Aviation Medicine, Toronto 
The Glendon Instrument Co. Ltd., Toronto R-O-R Associates Ltd., Don Mills, Ont 

Radio Trade Supply Ltd., Toronto .... 
Hammond Mfg. Co. Ltd., Guelph, Ont. ...... an Radionics, Ltd., Montreal 
Heinemann Electric Co., Trenton, N.J. ............... Raytheon Canada Ltd., Waterloo, Ont. . 
John Herring & Co. Ltd., Toronto Renfrew Electric Co. Ltd., Toronto 
Honeywell Controls Ltd., Toronto =F Rogers Electronic Tubes & Components, Toronto . 
M. J. Howard & Co. Ltd., Ottawa ...... eed J Rutherford Agencies, Montreal 
Hysol (Canada) Ltd., Toronto : / Ryerson Institute of Technology, Toronto 


The Institute of Radio Engineers, Inc., New York, N.Y. Sensitive Research Instrument Corp., New Rochelle, N.Y. 
Reeiramies Ble. Heaven, CR. kk cc kcesc cicccncczcesc Sigma Instruments, Inc., South Braintree, Mass 
International Rectifier of Canada Ltd., Ottawa A. C. Simmonds & Sons Ltd., Toronto .. 
International Systcoms Ltd., Montreal ; § Sinclair Radio Laboratories Ltd., Toronto 
Sola Electric (Canada) Ltd., Toronto 
Jerrold Electronics (Canada) Ltd., Toronto .... South Chester Corp., Lester, Pa. ... is 
Spaulding Fibre of Canada Ltd., Toronto .. 
Kay Electric Co., Pine Brook, N.J. ....... a / Stark Electronic Sales Co., Ajax, Ont. 
Keithley Instruments, Inc., Cleveland, Ohio ‘ Sterling Precision Corp., Port Washington, N.Y 
Kester Solder Co. of Canada Ltd., Brantford, Ont. . . 543 Strippit Tool & Machine Ltd., Brampton, Ont 
Sylvania Electric (Canada) Ltd., Montreal! 
Lake Engineering Co. Ltd., Scarborough, Ont 
‘ T.M.C, (Canada) Ltd., Ottawa 
Masson Seeley & Co. Ltd., Rexdale, Ont. 9 E2 I'ektronix, Inc., Willowdale, Ont 
The McBee Co. Ltd., Toronto sr y Fele-Radio Systems Ltd., Toronto 
McCurdy Radio Industries Ltd., Toronto ........ ; Tellurometer Canada Ltd., Ottawa : 
Measurements, a McGraw-Edison Div., Boonton, NJ. .. Telonic Industries, Inc., Beech Grove, Ind 
Mel Sales Ltd., Toronto Ene a ; ; Texas Instruments, Inc., Dallas, Tex 
r. M. Moran & Associates, Toronto os Thomas & Betts Ltd., Toronto 
Morina Electronics Engineering Co., Toronto John R. Tilton Ltd., Toronto 


National Research Council, Ottawa ............ - a Universal Winding Co., Cranston, R.1 
National Semiconductors Ltd., Montreal! ie 7 
New Departure Div., General Motors Corp., Bristol, Varian Associates of Canada Lta., Georgetown, Ont 


Conn. ef ree 

Northern Electric Co. Ltd., Montreal . : Ward Leonard of Canada Ltd., Toronto ; 
Waterman Products Co., Inc., Philadelphia, Pa .% 

PIC Design Corp., East Rockaway, L.I., N.Y. .. Wayne Kerr Laboratories Ltd., Chessington, England 

Philips Electronics Industries Ltd., Toronto Wholesale Radio & Electronics Ltd., Toronto . 

Polarad Electronics Corp., Long Island City, N. ; 4. C. Wickman Ltd., Toi onto , 

Potter & Brumfield Canada Ltd., Guelph, Ont b John Wiley & Sons, Inc., New York, N.Y. ........ 

Premier Metal Products Co., New York, N.Y. ..... - The Wind Turbine Co. of Canada Ltd., Waterloo, Ont... 


Convention Committees 


EXECUTIVE COMMITTEE General Charles Foulkes, CB, CBE, DSO, Technical Program Committee 
Eric L. Palin, General Chairman CD, Chairman, Canadian Chiefs of 1). K. Ritchie, Chairman; Frank A. Ford, 
G. G. Armitage, Exhibits Staff, Department of National Defence Vice-Chairman: J. R Bain. W E 
. G. Bullock, Social Activities R. A. Hackbusch, Director of Engineer Hodges, E. L. Kerridge, G. R. Lang, 
‘. J. Heath, Vice-Chairman ing, Electronic Industries Association 4. R. Low, W. M. Lower, W. Ornstein, 
. W. Jackson, Recording Secretary of Canada F. V. Topping. 
ce ag y+ +g Sr ar Dr. P. A. Lapp, President, Canadian Exhibits Committee 
. F. Love, Exhibit Awar J autirel Garcia 
T. M. Lynd. Finance ’ D rey oo R G. G. Armitage, Chairmna; G. F. Beau 
. ee eee r ; r. W. B. Lewis, Vice-President, Research _, : r | Ds S 
. M. Price, Registration and Reception and Development. Atomic Enersy of nont, H. A. Cohen, K. J. I aves, G 
» yt ; ‘ai . re . L.. Horner, F. J. Looker, J. G. MacMil 
V. Purdy, Canadian Region Liaison Canada Limited 
K. Ritchie, Technical Program ee lan, W. H. Thompson, R. Wilton 
i a See vey A. W. F. McQueen, President, Associa- 
. F. Shoemaker, Toronto Section 
. Ross Smyth, Exhibit Award 
. J. A. Turner, Convention Record 
C. A. Norris, Past Chairman, 1956-7 
Dr. G. Sinclair, Past Chairman, 1958 


tion of Professional Engineers of On Awards Committee 


tario 
D. B. Mundy, Director, Electronics © Glinski, J. Mackay 
Branch, Department of Defence Pro Social Activities Committee 
duction a Ron. G. Bullock, Chairman; W. Deacon, 
a] « » Ire > 
ADVISORY COMMITTEE - a ae a a Cana R. Hobson. J. White, Mrs. Alec Barclay, 
a ; dian Aeronautical Institute Vice-Chairman; Mrs. Eric Palin, Mrs 
;. Ballard, -e-President, Scien : ce i an; ! e c Palin, 
or. * ©. Ballard Vee Preside Rigas F. H. R. Pounsett, President, Canadian frank Pounsett. Mrs. Clare Norris. Mrs. 
tific, National Research Council ped fn 
4. P. H. Barclay, Region Director, Insti Radio Technical Planning Board George Armitage 
. P. H. Barclay, Regic rector, : : £ 
e 4 R. M. Robinson, President, Electronic 


tute of Radio Engineers Sa , 
Col. O. H. Barrett, President, Industrial Industries Association of Canada 
Prof. G. F. Tracy, Vice-President, Dis 


Preparedness Association . 
Dr. C. F. Cannon, Chief Director, On- ors - American Institute of Elec 
ar partment of Education trical Engineers ee ; ot 
aa. Bean President, Soniies Manu- K. F. Tupper, President, Engineering IRE . ANADIAN CONY _ ION 
facturers’ Association Institute of Canada 1819 Yonge Street, Toronto | Ont. 
Dr. G. S. Field, Chief Scientist, Defence W. I. Turner, President, Canadian Elec felephones: HUdson 8-7768 & 1-3331 
Research Board trical Manufacturers’ Association Grant Smedmore, Convention Manager 


H. Ross Smyth, Chairman; S. F. Love, 


Registration and Reception Committee 


L. M. Price, Chairman; S. G. Patterson 
L. V. Stewart 
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Schedule of Technical Sessions 





DATE 


ROOMS and SESSIONS 





and TIME 
Satellite 


Transistor 


Aeronautics 


Pulse | 


Radar 





Wednesday 
October 7 

2.30 p.m. to 
5.00 p.m. 


1 
TRANSISTOR 
APPLICATIONS 


2 
INSTRUMEN- 


| TATION AND 


CONTROL 





Thursday, 
October 8 
10.00 a.m. to 

12.30 p.m. 


Thursday, 
October 8 

2.30 p.m. to 
5.00 p.m. 


6 : 
STEREOPHONIC 
BROADCASTING | 


11 
AUDIO 


16 
SPACE 
ELECTRONICS 


Friday, 
October 9 
10.00 a.m. to 


21 
DEVELOPMENTS 
AT NATIONAI 
RESEARCH 
COUNCIL, 
OTTAWA 


October 9 
2.30 p.m. to 
5.09 p.m. 








| 7 


SEMI- 
CONDUCTORS 


12 


| EDUCATION 
PANEL 


17 


| DESIGN 
| METHODS 


22 
ENGINEERING 
MANAGEMENT 


2 
BROADCAST 


RELIABILITY 
IN 


| ELECTRONICS | 


AIR TRAFFIC 
CONTROL 


| 13 


SOLID STATE | 
ELECTRONICS 


18 
ANALOG 
COMPUTING 


23 
COMPONENTS 
FOR 


| 
| MEDICAL | 


| TIONS 


| ELECTRONICS 


I 


14 | 
MOBILE 
COMMUNICA- | 


19 

MEDICAL 

ELECTRONICS 
II 


24 
POWER 
SUPPLIES 


5 
RADAR 


10 
ANTENNAS 
I 





15 
ANTENNAS 
II 


20 


COMMUNICATION 


EQUIPMENT 


25 


COMMUNICATION 


SYSTEMS 


DIGITAL 
COMPUTERS 








All meeting rooms are in the Automotive Building 


All you want to know — continued 


Other sessions which should be of 
great interest because of the timeliness 
of their subjects include: stereophonic 
broadcasting, air traffic control and 
space electronics, 


EXHIBITS 

Electronic and nucleonic displays 
of the most advanced products and 
techniques will be presented by over 
120 leading manufacturers, distribu- 
tors and government bodies from 
Canada, the U. S. and abroad. 


REGISTRATION 

IRE members and all those engaged 
in the electronics, nucleonics and asso- 
ciated industries are welcome to at- 
tend the convention and exposition. 
The registration desk will be open dur- 
ing convention hours at the Automo- 
tive Building. Registration fee, includ- 
ing technical program and exhibits, is 
$1. Students of universities and ac- 
credited technical schools will be reg- 
istered without charge on presentation 
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of school registration or student IRE 
membership cards. 


CONVENTION BANQUET 

All delegates, exhibitors and their 
wives are invited to attend this out- 
standing social event of the Conven- 
tion. The banquet will be held at the 
Royal York Hotel on Thursday eve- 
ning, October 8 at 7.30 p.m. The 
speaker of the evening will be David 
A. Golden, Deputy Minister, Depart- 
ment of Defence Production, Ottawa. 
Mr. Golden will discuss various 
aspects of the U. S.-Canadian produc- 
tion sharing program. Tickets are $6. 


ALL INDUSTRY 
COCKTAIL PARTY 

An opening day “get acquaint- 
ed” gathering for delegates, visitors 
and exhibitors. The All Industry Cock- 
tail Party will be held on the mezza- 
nine floor of the Automotive Build- 
ing on Wednesday, October 7, from 
5 to 7 p.m. Price $3 per person. 
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HOTELS AND 
TRANSPORTATION 

Accommodation for delegates is 
available at a number of excellent To- 
ronto hotels and motels. Arrange- 
ments have been made with Trans- 
Canada Air Lines to extend reduced 
fares to delegates and dependent mem- 
bers of their families. 


LADIES’ ACTIVITIES ‘ 

The Social Activities Committee has 
arranged a series of events to ensure 
an enjoyable convention stay for the 
wives of delegates and _ exhibitors. 
Chese include a city tour of Toronto, 
a scenic historical tour to Niagara 
Falls, Ontario, and a trip to view the 
Ontario Hydro-Electric Power Com- 
mission’s model of the St. Lawrence 
Seaway. The information centre for 
Ladies’ Activities will be located at 
the Royal York Hotel. Ladies are also 
cordially invited to attend the Con- 
vention Banquet on Thursday eve- 
ning. 
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Full technical program and abstracts 


Wednesday afternoon, October 7 


Session 1 Satellite Room 





TRANSISTOR 
APPLICATIONS 


Chairman: G. W. L. Davis 
Ferranti - Packard Electric Ltd., To- 
ronto. 


9008 AN AREA GAMMA MONITOR 
FOR USE IN LOW FIELDS 


A. R. Jones, Atomic Energy of Canada 
Ltd., Chalk River, Ont. 

A halogen tube monitor has been de- 
veloped which covers three decades in 
one logarithmic scale. The radiation in- 
tensity is continuously recorded and a 
warning light is switched on whenever 
a chosen level is exceeded. The light re- 
mains on until it is reset and serves to 
draw attention to an abnormal radiation 
condition during the preceding period, 
whenever the chart is inspected. 

The detector is a halogen counter hav- 
ing a thick chrome iron cathode wall. 
The counting rate is proportional to the 
radiation intensity over a wide range of 
photon energies. 

The circuitry is entirely transistorized, 
containing seven transistors in all. The 
power requirements, about 1 watt at 
normal background level, can be met by 
the mains or batteries. 


Rugg Jones 


9058 A TRANSISTORIZED MARINE 
GYRO COMPASS 


H. H. Rugg, Sperry Gyroscope Co. of 
Canada Ltd., Montreal. 

To obtain maximum performance in 
a minimum of space, newer gyro com- 
passes use electronically. amplified con- 
trol signals sensing earth’s rotation and 
local gravity to cause the gyro to point 
north. Over-all accuracy requirements 
impose rather severe demands for gain 
stability and linearity in the control 
amplifiers. This paper discusses a tran- 
sistorized amplifier system developed to 
replace a vacuum tube system for such 
a compass, providing desired electrical 
performance over a wide temperature 
range, and reducing the physical volume 
by a factor of at least 4/1. Principles of 
operation of a gyro compass are dis- 
cussed briefly to demonstrate the ampli- 
fier functions and electrical requirements. 
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9098 PRECISION AC TRANSISTOR 
AMPLIFIER FOR INDUSTRIAL 
CONTROL APPLICATIONS 

J. A. I. Young, Canadian General Elec- 

tric Co. Ltd., Peterborough, Ont. 

Many control systems in industry are 

ac systems, where the signals are in the 
form of the envelopes of “Suppressed- 
Carrier” modulated voltages. The carrier 
amplitude denotes the magnitude of a 
process variable and the carrier phase 
indicates the sign of the variable. In 
simple systems, or sub-systems of more 
complex systems, several of these signals 
are summed in a “Summing Amplifier”. 
Vacuum tube summing amplifiers are 
almost invariably the well known “Op- 
erational” type. However, many signal 
transducers are inherently low-impedance 
devices and pose problems for opera- 
tional amplifiers. This paper outlines an 
approach using a transistor ac amplifier 
design which capitalizes upon this low 
source impedance property to provide 
optimum signal to noise performance, 
good response’ characteristics, linear 
amplification, excellent dynamic range 
and freedom from drift. 


9101 A NON-OVERLOADING TRAN- 
SISTOR PULSE AMPLIFIER 
FOR NUCLEONIC APPLICA- 
TIONS 


John B. S. Waugh, Atomic Energy of 
Canada Ltd., Chalk River, Ont. 


The paper describes a transistor pulse 
amplifier developed for use with methane 
proportional flow counters. An introduc- 
tion summarizes the operation and use 
of such counters, outlines the counter 
users’ criteria of amplifier performance 
and formulates an amplifier specification. 
The problems and relative advantages 
resulting from the use of either current 
or voltage modes of operation in the 
realization of such an amplifier are con- 
sidered. 

An amplifier developed at Chalk River 
is described in detail and performance 
data presented. 


9112 CASCADED AUTOMATIC GAIN 
CON F 
J. S. Brown, General Electric Co., Syra- 
cuse, N.Y 

The problems of using age with tran- 
sistors are described. An amplifier is 
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described which employs two separate 
agc loops. The use of two loops results 
in an amplifier which does not overload 
at high signal levels and which has a 
good noise figure at low input levels. 


Brown 


Session 2 


Simpson 


Transistor Room 





INSTRUMENTATION 
AND CONTROL 


Chairman: George S. Collins 
The Hydro-Electric Power Commis- 
sion of Ontario, Toronto. 


9088 A TEMPERATURE CONTROL 
FOR A_ SINGLE - CRYSTAL 
GROWING FURNACE 

J. H. Simpson, National Research Coun- 

cil, Ottawa. 

A temperature control for a Czoch- 
talski-type furnace for the growth of 
single crystals of alkali and silver halides 
is described. The detecting element is a 
chromel-alumel thermocouple whose out- 
put is compared to a standard dc volt- 
age. The difference is chopped, amplified 
and demodulated by a transistor ampli- 
fier and applied to a thyratron circuit 
capable of applying 1,000 watts of 60 cps 
power to a standard resistance heating 
element surrounding the melt. Some 
novel features, particularly in the de- 
modulator and output stages, are de- 
scribed. 


9055 MACHINE CAPABILITY MEAS- 
UREMENT OF A NUMERICAL- 
LY CONTROLLED MACHINE 
TOOL 

J. D. Ledoux, Sperry Gyroscope Co. of 

Canada Ltd., Montreal. 

In recent years increasing attention 
has been given to the use of statistical 
techniques to establish the performance 
capability of machine tools. Every ma- 
chine has inherent variability and a study 
of the statistical properties of these varia- 
tions shows that they follow certain basic 
laws as described by the theory of prob- 
ability. 

Statistical techniques were employed 
on a turret drill automated with a nu- 
merical control. By means of this study, 
several system faults were detected and 
corrected which otherwise would not 
have been found by conventional test 
methods. 





Technical program 





Lennox Jacobson 


9040 AN AUTOMATIC GAUGE 
CONTROLLER FOR THE COLD 
ROLLING OF STEEL STRIP 

B. P. Jacobsen and D. H. Lennox, Cana- 

dian Westinghouse Co. Ltd., Hamilton. 

The various factors which determine 
the gauge of strip issuing from a cold 
rolling mill are discussed and illustrated 
with simplified graphs. By representing 
certain variable factors by electrical sig- 
nals, an electrical analog of gauge can 
be computed and utilized for automatic 
control. The system developed by Cana- 
dian Westinghouse Company from the 
initial BISRA development is described 
showing how the deviation from the re- 
quired gauge is computed from the 
measurements of load on the work rolls, 
position of the screws, and required set- 
ting of gauge, together with compensa- 
tions for temperature changes in the 

mill and variations of oil film thickness 

in the roll bearings. 


A VERSATILE DATA RECORD- 
ING UNIT FOR THE ATOMIC 
POWER DEVELOPMENT LAB- 
ORATORY 

R. S. Flemons, Canadian General Elec- 
tric Co. Ltd., Peterborough, Ont. 

The recording of data in experiments 
simulating the transfer of heat in an 
atomic reactor presents interesting prob- 
lems. 

Many diverse quantities 
measured, including pressures, dc voltage 
and current, ac power, absolute and dif- 
ferential temperatures. More than 30 
such variables are recorded on a single 
20-point §strip-chart potentiometer. The 
more important quantities are registered 
every 40 seconds, while others may be 
as infrequent as every 400 seconds. 

A cross-bar switch has been inter- 
connected with a standard multipoint re- 
cording potentiometer to provide a ver- 
satile instrument capable of easy modifica- 
tion during the progress of experimental 
work. 

The paper outlines the requirements 
of this field and the characteristics of 
the major components such as the re- 
cording potentiometer and the cross-bar 
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Flemons Hewton 


must be’ 


switch. Some details of the program- 
ming circuit are described to illustrate 
how the cross-bar switch can be operated 
with very few relays. A resumé of the 
results obtained will be included. 


9131 TRAFFONICS 
J. T. Hewton, Municipality of Metro- 
politan Toronto, Toronto. 

The art of designing, or adapting elec- 
tronic devices for, and applying them to, 
the special problems of traffic engineer- 
ing with special reference to current 
practice and future possibilities in the 
fields of research, control and enforce- 
ment. 


Session 3 Aeronautics Room 





BROADCAST 


Chairman: R. Horton 
Canadian Broadcasting Corporation, 
Toronto. 


9035 ENVELOPE DELAY MEASURE- 
MENTS IN THE 20-100 MC 
FREQUENCY RANGE 

H. Ventser, Northern Electric Co. Ltd., 

Montreal. 

The condition for distortionless fm 
transmission over radio links for multi- 
channel telephony is that envelope delay 
of the system be constant, otherwise 
intermodulation noise and crosstalk be- 
tween channels will result. 

This paper describes a method for 
measuring envelope delay, using commer- 
cially available equipment, to an accuracy 
of +0.25 milli-microseconds for delays 
around 50 musec. 

An amplitude modulated test signal is 
split and passed through the unit under 
test and through a standard path. Both 
signals are demodulated and the phases 
of the two modulating signals are com- 
pared. The phase shift between the two 
signals serves as an indication of enve- 
lope delay. 


Grover Ventser 
9014 CBC STUDIOS 7 AND 42 VIDEO 
AND AUDIO FACILITIES 
N. R. Grover, Canadian Broadcasting 

Corporation, Montreal. 

CBC studios 7 and 42, placed into 
service in Toronto and Montreal respec- 
tively in October 1958, represent the 
Corporation’s most recent engineering 
and operational concepts. 

A newly designed video switcher pro- 
vides for great flexibility in video con- 
trol together with ease of operation. A 
new multi-input audio control console 
with many special features allows the 
handling of many complex audio set-ups 
with considerably greater ease than in 
the past. 

Many special features have been pro- 
vided throughout the studios to aid in 
the production of large scale TV pro- 
grams and to simplify operational and 

maintenance problems in general. 
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9015 THE USE OF PHASE EQUAL- 
IZERS TO IMPROVE’ THE 
TRANSIENT RESPONSE OF A 
TELEVISION TRANSMITTER 
SYSTEM 

J. K. MacDonald, Canadian Broadcast- 

ing Corporation, Montreal. 

The improvement in transient response 
and hence of picture quality which was 
achieved at one of the CBC transmitter 
installations due to the use of phase 
equalizers is described. 

Basic theory governing amplitude vs. 
frequency and phase vs. frequency 
characteristics and their effect on tran- 
sient response is given as applied to a 
square wave and to the sine-squared 
pulse. 

The alignment of the station monitor 
demodulator is described and the type 
of test equipment used. The techniques 
of transient testing of the transmitter 
fare described. 

Photographs are included of amplitude 
vs. frequency, differential gain, line rate 
and field rate window tests on the ap- 
paratus as well as of the square wave and 
sine-squared pulse waveforms through 
the equipment. 

Waveform photographs are included 
showing the improvement in transient 
response with the adjustment of the phase 
equalizers. Photographs of the envelope 
delay characteristics of the equipment 
are included. Photographs of the trans- 
mitted monoscope picture are included 
to show the improvement in picture 
quality with phase equalization. 

A recommended test procedure for 
transient testing is included and a tenta- 
tive specification for the limits of per- 
formance of the station monitor de- 
modulator to a square wave and a sine- 
squared pulse. 
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9013 CBC TELEVISION NETWORK 

PROGRAM DELAY CENTRE 
G. E. Waters, Canadian Broadcasting 
Corporation, Montreal. 

This paper discusses the geographical 
problems which prompted the CBC at 
the beginning of 1956, to undertake the 
project of providing a centre along the 
coast-to-coast microwave network at 
which television programs could be de- 
layed and later re-broadcast. Decisions 
which had to be taken regarding the 
quantity and layout of the equipment re- 
quired are discussed, together with the 
problems attendant upon a double replay 
at closely spaced intervals. 

The performance of the system is as- 
sessed, insofar as this is possible with 
equipment that has been in use barely 
six months, and mention is briefly made 
of the staff requirements for such an 
installation. 


9052 AN HF LINEAR AMPLIFIER 
WITH LOW INTERMODULA- 
TION DISTORTION 

J. A. Jarvis, Northern Electric Co. Ltd., 

Belleville, Ont. 
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A new general purpose hf transmitter 
is described which has been designed 
to meet new requirements of low inter- 
modulation distortion and low harmonic 
output. 

The paper reviews the problems of 
third and higher order distortion prod- 
ucts, the use of rf and envelope feed- 
back, and proceeds to describe new 
approaches which were used to reduce 
distortion. The relationship of second 
harmonic generation and third order dis- 
tortion are discussed. 


Jarvis 
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9039 TEST METHODS TO DETER- 
MINE EQUIPMENT RELIABIL- 
ITY 
L. E. Marzec, Canadian Westinghouse 
Co. Ltd., Hamilton. 
Stringent reliability clauses are be- 
coming a more and more common fea- 


ture of current specifications for mili- 


tary electronic equipment. Previously, 
the requirements have been very vaguely 
expressed and in many instances ignored. 
The onus has now been placed on the 
supplier to prove to the satisfaction of 
the customer that the equipment does 
actually meet the stipulated reliability re- 
quirements. This paper outlines some of 
the statistical methods employed in test- 
ing for the required measure of relia- 
bility. A short summary is also given 
of the necessary reliability functions 
which have to be performed to ensure 
that the manufactured electronic equip- 
ment has a good chance of meeting the 
reliability requirements specified in the 
contract. 


9005 ENVIRONMENTAL TESTING 
OF RELAYS TO MIL-R-5757C 


J. A. J. Musselman, Canadian Westing- 
house Co. Ltd., Hamilton. 

All tests required for quality approval 
are covered, test by test. Various meth- 
ods, and the instrumentation required, 
are discussed, and illustrated with slides. 
Anomalies in the various test paragraphs, 
and test methods, involving good engi- 
neering practice, to overcome these 
anomalies, are covered where they occur. 
Special instrumentation developed for 
monitoring contact chat.er and opening 
during vibration and shock is discussed, 
and calibration methods of this instru- 
mentation are also covered. Types of 
failures that occur during individual 
tests, and possible reasons for these 
failures, are gone into, especially the 
intermittent, recurring type of failure, 
such as contact opening during vibration 
and shock, that occurs only once during 
a test. 
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9003 HOW CAN WE ATTAIN HIGH 
RELIABILITY OF COMPLEX 
MILITARY ELECTRONIC 
EQUIPMENT? 

M. Halio, Headquarters, Air 

Command, U.S. Air Force, 

Springs, Colo. 

Each piece of military electronic equip- 
ment passes through various phases in its 
normal life cycle. These are planning, 
design and development, pilot production, 
manufacture, transportation, storage, 
operation and maintenance. Each of these 
stages is replete with opportunities for 
the introduction of unreliabilities. This 
paper points out the pitfalls which may 
be encountered and makes specific recom- 
mendations to avoid these so that the 
full amount of potential reliability may 
be realized in the final equipment. 


Defense 
Colorado 


9080 RELAY RELIABILITY 

PRODUCT OF DESIGN 
R. K. Empey, Automatic Electric (Can- 
ada) Ltd., Brockville, Ont. 

The second most unreliable compo- 
nent in present electronic equipment — 
this is the dubious distinction tendered 
the electro-mechanical device — the re- 
lay. 

In recent years many 
papers have been written concerning 
component reliability and considerable 
time and money have been spent by re- 
search and development laboratories on 
relay development and modification of 
design in order to provide relays which 
will perform required functions with a 
high degree of reliability. 

It is the intention of this paper to out- 
line the problems encountered and the 
results achieved in the design of a reliable 
armature-type telephone relay compati- 
ble with present day circuitry and com- 
ponents. 
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9069 ASPECTS AND PROSPECTS OF 
MODERN RADAR THEORY 

F. E. Howley, RCA Victor Co. Ltd., 

Montreal. 

This exploratory paper examines some 
of the more fundamental limitations of 
current radar theory. The various statis- 
tical techniques which have been applied 
to the radar reception problem are re- 
viewed and their relative merits assessed. 
In particular the Decision Theory ap- 
proach to radar design is examined in the 
light of future needs. It is concluded that 
the incompleteness of information on the 
statistics of the radar input data is the 
most important single factor limiting the 
design of radar systems for optimum per- 
formance. To avoid the necessity for 
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basing radar designs on invalid assump- 
tions, the incorporation of “learning” or 
“adaptive” features in systems is pro- 
posed. 


Howley Kuecken 

9113 RADAR SYSTEM CALIBRA- 
TION THROUGH THE USE OF 
SOLAR NOISE 


J. A. Kuecken, Avco Corp., Cincinnati, 
Ohio. 

The described technique is shown in 
application to a mobile C-Band height- 
finding radar. A method is demonstrated 
whereby the boresight calibration of a 
radar set in the field may be very ac- 
curately checked and errors measured. 
This is accomplished through the use 
of solar noise and without the aid of 
any auxiliary transmitters or electronic 
equipment. The measurement is simple 
in nature and may be performed by 
relatively untrained field personnel. An 
additional confidence factor is furnished 
in that the strength of the received signal 
provides a measure of the over-all sys- 
tem sensitivity including antenna gain. 


9004 DELAY - LINE SECONDARY 
RESPONSES IN AM AND FM 
SWEEP INTEGRATORS 

H. Urkowitz, Philco Corp., Philadelphia, 

Pa. 

A video sweep integrator is a device 
for adding the successive detected radar 
returns of successive transmitted pulses. 
One type of video sweep integrator uses 
an ultrasonic delay line for storage and 
the addition is obtained by means of a 
closed regenerative loop operating con- 
tinuously with exponential memory. De- 
lay-line secondary, or spurious, responses 
result from multipath propagation 
through the delay line. The cumulative 
effect of these responses after they are 
recirculated in the sweep integrator may 
be very significant. The exact effect de- 
pends to a certain extent upon the type 
of modulation that is propagated through 
the delay line. In this paper the buildup 
effects of secondaries are determined for 
both am and fm transmission through 
the delay line. With am there is a co- 
herent buildup, which results in a secon- 
dary buildup relatively much greater 
than the buildup of the desired signal. 
With fm it is possible to alleviate the 
buildup effect of secondaries by intro- 
ducing a small amount of hum deviation 
on the carrier frequency, which results 
in a random buildup. Experiments with 
fm sweep integrators confirm the expect- 
ed coherent buildup without hum devia- 
tion and also confirm that random build- 
up occurs when the hum deviation is 
introduced. 

This paper also derives formulas for 
the effects of delay-line secondaries when 
the integrator operates with uniform or 
constant memory for a finite time. In 
this mode of operation with fm transmis- 
sion through the delay line, the secon- 
daries build up noncoherently without 
the introduction of hum deviation. 
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9056 A DIGITAL APPROACH TO 
RADAR SIMULATION 

T. G. Rankin, Sperry Gyroscope Co. of 

Canada Ltd., Montreal. 

This paper describes a digital radar 
simulator which has been designed to 
provide military and naval PPI indicators 
with signals which represent radar tar- 
gets, jamming and noise. The equipment 


Ve 


Urkowitz 


consists of a number of target generators 
which compute the absolute position of 
each target from the course and speed of 
the target, a computer which calculates 
the relative position of each target from 
each simulated radar unit as well as the 
target signal strength, and radar control 
units which convert the digital computer 
output to a suitable radar signal and sup- 
plies jamming and noise signal. 

Since the target generator and com- 
puter are fairly conventional they are de- 
scribed only briefly while the radar con- 
trols are given a much more detailed 
treatment. 
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9134 NEW DIMENSIONS IN SOUND 
— VIA A SINGLE AM BROAD- 
CAST CHANNEL 

H. E. Sweeney and C. W. Baugh, Jr., 

Westinghouse Electric Corp., New York, 

N.Y. 


This new system makes possible the 
broadcast of two-signal stereophonic 


sound over a single am channel by sim-. 


ultaneous amplitude and frequency mod- 
ulation of the carrier. 

Transmitter and receiver circuitry are 
discussed as well as the need for a com- 
pensating system to overcome the lack 
of uniform response in the receiver. 

Results of field tests at KDKA con- 
firm laboratory experiments. 


9135 A REPORT ON FIELD TESTS 
OF STEREOPHONIC BROAD- 
CASTING BY AM MULTIPLEX- 
ING 

W. P. Boothroyd, Philco Corp., Phil- 

adelphia, Pa. 

A proposal for standards for stereo- 
phonic broadcasting by compatible am 
multiplexing is discussed. An analysis of 
the radiated signal and its main char- 
acteristics will be discussed with relation 
to the requirements on transmitters and 
receivers. Information on a transmitter 
multiplexer and a consumer type receiver 
is included. A summary of equipment 
installation and field test results of broad- 
casts from an am transmitter (WABC, 
New York) completes the paper. 


9117 PERFORMANCE CHARACTER- 
ISTICS OF FM MULTIPLEX 
STEREO TRANSMISSION 


M. G. Crosby, Crosby Laboratories, Inc., 
Syosset, N.Y. 

The techniques employed in the trans- 
mission and reception of fm multiplex 
stereo, whereby the monaural listener 
receives a compatible balanced program, 
will be described. Performance charac- 
teristics, based on measurements, will be 
given which show the signal-to-noise- 
ratio characteristics obtained with the 
standards which provide the optimum 
performance of an fm station as a stereo 
broadcasting station. These character- 
istics will be compared to those of the 
proposed system which utilizes two sub- 
carrier channels, one of which provides 
stereo information and the other a sub- 
sidiary communications channel. 


9136 A SYSTEM FOR COMPATIBLE 
STEREOPHONIC BROADCAST- 
ING IN THE AM BROADCAST 
BAND 

J. = ee RCA Laboratories, Princeton, 

A system for compatible stereophonic 
broadcasting in the am broadcast band 
is described. The background leading to 
the choice of the system and the system 
parameters is discussed. Both transmit- 
ter and receiver problems are considered. 

The system has been installed in Sta- 
tion WRCA, New York and field tested 
from the viewpoint of compatibility and 
stereo performance. The field test ex- 

perience obtained has demonstrated a 

high degree of compatibility and good 

stereophonic reception on relatively sim- 
ple receivers. 


Avins Lloyd 
9137 THE NATIONAL STEREO- 
PHONIC RADIO COMMITTEE 
C. G. Lloyd, Chairman, National Stereo- 
phonic Radio Committee, Auburn, N.Y. 
This paper will discuss the objectives 
of the National Stereophonic Radio Com- 
mittee (NSRC), the manner in which it 
is organized and the status of its work 
to date. General information will be 
given on the types of systems proposed 
for am, fm and tv stereo broadcasting. 
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9068 STUDIES ON AVALANCHE 
BREAKDOWN IN SILICON 

P. Webb and R. J. McIntyre, RCA Victor 

Co. Ltd., Montreal. 

A study has been made of voltage 
breakdown phenomena in diffused silicon 
junctions. Measurements and observa- 
tions are reported for the temperature 
range from 77 to 300 K. The break- 
down current at a given applied voltage 
is carried by a series of random pulses 
of constant height. The mean pulse 
lengths are found to increase greatly with 
decreasing temperatures while the pulse 
height decreases. The phenomena ob- 
served are explained in terms of a model 
and a mechanism for the switching on and 
off of a microplasma. 


Webb McIntyre 


9106 INFLUENCE OF MINORITY 
CARRIER RECOMBINATION 
ON THE CURRENT GAIN OF 
A MESA TYPE DRIFT TRAN- 
SISTOR 

D. P. Kennedy, International Business 

Machines Corp., Poughkeepsie, N.Y. 

In transport efficiency calculations us- 
ing a simplified one-dimensional model, 
minority carrier spreading within the 
base region of a transistor is not con- 
sidered. Frequently the validity of 
such approximation methods is ques- 
tioned when applied to devices ex- 
hibiting a large current gain. The sim- 
plified model eliminates a minority carrier 
current component parallel to the col- 
lector junction face; this elimination is 
believed to introduce an error in the 
calculated magnitude of recombination 
current. 


9034 DIFFUSION OF INJECTED 
CARRIERS IN SILICON 


OCTOBER 1959 





Kennedy Champness 


C. H. Champness, Northern Electric Co. 
Ltd., Montreal. 

The field free diffusion of minority 
carriers injected at_a point into silicon 
has been studied. The time from injec- 
tion to the maximum due to the arriving 
carriers has been measured for various 
emitter-collector distances. The results 
do not agree with the conventional solu- 
tion of the differential equation involv- 
ing carrier diffusion and life time. There 
are indications that the effective life time 
may be a function of the distance 
from the emitter. This could be the result 
of enhanced recombination due _ to 
a very large concentration of excess 
carriers at the emitter point during in- 
jection. 


9067 A NOTE ON THE MODULUS 
AND PHASE OF THE COM- 
MON-BASE CURRENT GAIN 
OF THE DRIFT TRANSISTOR 

J. M. Stewart, RCA Victor Ltd., Mont- 

real. 

The frequency behavior of the mod- 
ulus and phase ofx of the drift tran- 
sistor is discussed with emphasis on the 
modulus and phase of at fox, the tran- 
sistor cut-off frequency in the common- 
base connection. An attempt is also 
made to explain the dependence of fa 
on injection level. Previous work of Al- 
mond and McIntyre on the drift transistor 
has been extended to include the effects 
of transition capacitance. Provided a 
constant injection efficiency is assumed, 
the emitter transition capacitance is seen 
to be responsible for the dependence of 
fx on emitter current; also, at low cur- 
rent levels, it drastically reduces the im- 
provements in cut-off frequency gained 
by introducing the drift field into the 
transistor. An interesting result of this 
investigation is that measurements of fa 
against I. for the drift transistor can lead 
to accurate determination of both Cae 
and Cie, the emitter diffusion and tran- 
sition capacitances respectively. Up to 
the present, some doubt has existed as 
to the best method of determining these 
parameters and the method proposed may 
prove to resolve these difficulties. 


Williams Stewart 


9143 CYCLOTRON RESONANCE 
AND NEGATIVE-MASS 
MEASUREMENT 

R. C. Williams, Radio Corporation 

of America, “Princeton, N.J. 
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Cyclotron resonance in solids will be 
analyzed from a classical point of view. 
This analysis yields simple conditions 
which must be satisfied in order to obtain 
a resonance. 

The valence-band structure of ger- 
manium is such that the heavy-hole band 
contains sufficient negative-mass carriers 
to be detected by cyclotron resonance. 
The behavior of the negative-mass car- 
riers undergoing cyclotron resonance will 
be analyzed by Boltzmann Transport 
methods. 

The evidence for carriers of negative- 
mass in germanium which was obtained 
by cyclotron resonance will be presented 
and discussed. 

This work is supported by the United 
States Air Force Research and Devel- 
opment Conmimand. 
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9133 SOME PROBLEMS IN AIR 

TRAFFIC CONTROL SYSTEMS 
O. L. Britney, Department of Transport, 
Ottawa. 

This paper presents some of the re- 
sults of extensive tests of various Air 
Traffic Control Systems, conducted by 
the Department of Transport during the 
past two years. Particular emphasis is 
placed on points of contention between 
different approaches to the air traffic 
control problem. 


9147 DECCA AND AIR TRAFFIC 
CONTROL 

D. J. Underwood, Computing Devices of 
Canada Ltd., Ottawa 

The present Air Traffic Control sys- 
tem is examined and some current prob- 
lems are discussed. The philosophy of 
point source navigation aids is examined 
against that of area coverage systems, 
with particular reference to the require- 
ments of varying aircraft types using the 
air traffic control system. Operational 
experience with the Decca Navigator 
System as an aid to air traffic control is 
described and results of trials of the long 
range Dectra system and associated data 
link trials are mentioned. 


East 


9048 BRIGHT RADAR DISPLAY FOR 
CANADIAN AIR TRAFFIC 


T. W. R. East, Raytheon Canada Ltd., 
Waterloo, Ont. 

A bright display which allows viewing 
in normal lighting greatly increases the 
usefulness of radars such as those used 
for air route surveillance. A radar-to- 
tv scan converter developed in Canada 
uses a two-gun recording storage tube 
in which the information is stored as an 
electrostatic charge distribution, and dis- 
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played on tv monitors at 525 lines, 30 
frames per second. RF modulated read- 
out is used to prevent cross-talk between 
the beams. Dynamic focus on write and 
read beams allows an over-all resolution 
of 500 lines. The stored pattern fades 
at a rate which can be controlled by the 
operator, so that moving targets leave 
a trail which shows direction of motion. 


9149 OPERATIONAL ASPECTS OF 
THE FEDERAL AIRWAYS AD- 
MINISTRATION DATA PROC- 
ESSING CENTRAL 

P. J. Sackson, General Precision Labora- 

tory, Inc., Pleasantville, N.Y. 

The air traffic control data processing 
central is a semi-automatic closed loop 
control system utilizing automatic data 
collection, data processing and data dis- 
play equipment, in conjunction with 
human controllers to provide for the 
safe and expeditious flow of air traffic. 
The system is designed to relieve the con- 
troller of the necessity of performing 
routine air traffic functions, thus provid- 
ing him with time and the timely infor- 
mation necessary to the exercise of his 
most important function, that of decision- 
making and judgment. 

This paper contains a brief description 
of the present problem of air traffic con- 
trol and a prediction of some of the 
future problems which will arise as a re- 
sult of the nation’s economic growth and 
consequent growth of airborne traffic. 
The system that has been designed to 
solve the present and future problem is 
further described by means of a narration 
of typical air traffic operation. Particu- 
lar emphasis is given to the automated 
functions of the system, the equipment 
necessary to perform the functions and 
the relationships of the controller to the 
equipment. 
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9027 AUTOMATIC RECORDING 
TECHNIQUES USING THE 
TELEVISION EYE MARKER 

E. Lilewellyn-Thomas, M.D., R. Howat, 

and N. H. Mackworth, M.D., Defence 

Research Medical Laboratories, Toronto. 

Where a man looks and how he 
searches for visual information when per- 
forming various tasks is becoming of in- 
creasing importance. This paper de- 
scribes a method of following the vari- 
ous positions of eye fixation, by the use 
of a television camera or an ordinary 
movie camera, viewing the moving cor 
neal reflection or “eye spot.” It also de- 
scribes a method of recording this in- 
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Llewellyn-Thomas Howat 
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formation by means of a photocell matrix 
on a monitor screen and converting the 
photocell impulses to code for the pro- 
duction of punched tape, suitable for im- 
mediate inclusion in a computer program. 


9122 SOME APPLICATIONS OF 
ELECTRONICS: THE CLINICAL 
DIAGNOSIS OF LESIONS IN- 
VOLVING THE EIGHTH CRAN- 
IAL NERVE 

Dr. W. H. Johnson, St. 

pital, Toronto. 

Abstract not available. 


Michaels Hos- 


9031 X-RAY PROJECTION MICRO- 
SCOPY — APPLICATIONS IN 
BIOLOGY AND MEDICINE 

R. L. de C. H. Saunders and L. Van der 

Zwan, Dalhousie University, Halifax. 

The inherent higher resolving power 

of X-rays has led to their application to 
research in microscopy. Primarily mag- 
nified images using X-radiation have been 
obtained by different procedures. Owing 
to the difficulty of making lenses to focus 
X-rays, a projection type of X-ray micro- 
scope (Cosslett and Nixon) has been de- 
veloped, which utilizes electro-magnetic 
lenses to focus the electron beam and 
to produce a point source of X-rays, 
which casts an enlarged image of the 
specimen on to a distant screen or plate. 
Metallurgical, botanical and entomol- 
Ogical studies have been carried out. 
Recent studies of the peripheral and 
cerebral vascular systems will be sum- 
marized, illustrating the microcirculatory 
detail obtainable. Exploratory studies of 
soft and mineralized tissues by X-ray 
projection microscopy will also be dis- 
cussed with reference to possible quan- 
titative interpretation. 


Cederlund Saunders 


Rotenberg Johns 


9061 BODY SCANNER 

J. Cederlund, H. E. Johns and A. D. 
Rotenberg, Ontario Cancer Institute, To- 
ronto. 

In order to try to locate small meta- 
static nodes, a total body scanner, using 
a 5 in. diameter x 2 in. high sodium 
iodide crystal and 5 in. photomultiplier, 
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has been constructed. The crystal is pro- 
tected from background radiation by a 
lead shield weighing about 1,500 Ib. A 
focusing collimator ensures that only 
radiation originating within a very small 
volume will be registered by the crystal. 
This detector head is arranged to move 
in two directions at right angles beneath 
a prone patient. A synchronously mov- 
ing plotting unit produces two different 
pictures of the distribution of the radio- 
activity within the patient. One is ob- 
tained by means of an electrical stylus 
which produces a mark on a sensitized 
paper for each pulse. In addition, a 
light source, the brightness of which is 
controlled by the counting rate, is ar- 
ranged to expose a film. The contrast 
on the film may be altered electronically. 
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9146 LOG PERIODIC ANTENNAS 


R. H. DuHamel, Collins Radio Co., 
Cedar Rapids, Iowa. 

A brief review is given of log periodic 
design principles and of various types 
of log periodic antennas. The variation 
of the radiation patterns, input imped- 
ance, and phase centre with the design 
parameters is described for a _ typical 
structure. Various applications are men- 
tioned and some current research pro- 
grams are discussed. 


Sinclair DuHamel 
9084 THE DESIGN OF OMNIDIREC- 

TIONAL RING ARRAYS 
George Sinclair, University of 
Toronto. 

A study has been made of design pro- 
cedures for ring arrays suitable for high 
power broadcast stations. Special atten- 
tion has been paid to arrays having a 
large number of elements, and design 
data has been obtained using a_high- 
speed computer. 


Toronto, 


9066 AN ANTENNA DECOUPLER 
W. V. Tilston, Sinclair Radio Labor- 
atories Ltd., Toronto. 

Whenever two separate communication 
systems are used, there is a_ certain 
amount of mutual coupling between 
them. This coupling depends on the an- 
tenna type, orientation, and spacing. 

For reasons of economy, it is often 
desirable to mount the two antenna sys- 
tems colinearly on the same tower. The 
disadvantage of this is that the lower 
antenna usually has much less coverage 
than the higher one. To overcome this, 
a method has been devised and tested, 
by which the two antennas may be placed 
much closer to one another, while still 
maintaining the coupling at a very low 
value. 
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9138 TV TRANSMITTING 
ANTENNAS AS BANDPASS 
TRANSDUCERS 

N. Tomcio, Canadian General Electric 

Co. Ltd., Toronto. 

A tv transmitting antenna resembles 
in many respects a bandpass transducer. 
Its performance can be described by three 
major characteristics: radiation, imped- 
ance, transient. 

This paper discusses the antenna per- 
formance from the point of view of 
frequency response and the effect of the 
antenna characteristics on the tv signal 
distortion. Various types of radiators 
(batwing, slotted cylinder and helix), and 
different feed system configurations 
(parallel, cascade, resonant and non- 
resonant) are considered. 

In view of the effect of the radiating 
system characteristics on the signal qual- 
ity, the need for the establishment of 
satisfactory tv antenna performance 
standards is pointed out. 


9105 BROADSIDE ARRAYS OF 
LONG-YAGIS 
D. L. Sengupta, D. D. Y. Tang and J. L. 
Yen, University of Toronto, Toronto. 
The long-yagi is a very simple low- 
cost end-fire antenna capable of narrow 
beam operation. However, due to the 
struc ural limit of maximum length at- 
tainable in practice, there is a limit in 
beam width or gain. To achieve much 
narrower beam width, the long-yagis can 
be used as elements in a broadside array. 
The design aspects, some experimental 
results, and finally, the advantages of 
such arrays are presented. They are most 
suitable in the uhf range because of the 
dimensions involved. The investigation 
was motivated by the feasibility study of 
very large arrays for high resolution 
radio astronomical observations. Mod- 
erate sized long-yagi arrays should com- 
pete favorably with parabolic reflectors 
in the uhf range for many other ap- 
plications. 


Tomcio 


Tang 
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Chairman: V. L. Henderson 
University of Toronto, Toronto. 


9051 VARIABLE GAIN AMPLIFIER 
D. G. Vice, Northern Electric Co. Ltd., 
Belleville, Ont. 

Variable gain amplifiers as compres- 
sors and limiters have found wide ap- 
plication where overload of circuits due 
to rise in signal input level or excessive 
peaks in dynamic range of input level 
are to be prevented. 

In addition to a discussion of design 
objectives and limitations encountered in 
a variable gain amplifier for use in high 
quality audio applications, this paper 
also describes a new variable gain de- 
vice, the expander-compressor, which is 
capable of giving considerable signal to 
noise improvement as __ subjectively 
measured, on speech or program signal. 

The paper will be accompanied by a 
demonstration of the effects of these 
devices on program material. 


« Ait, 


Vice 


deBuda 


THE DISTORTION DUE TO 
THE USE OF CENTRE TAPPED 
TRANSFORMERS IN A CLASS 
B POWER AMPLIFIER 
R. G. deBuda, Canadian General Elec- 
tric Co. Ltd., Toronto. 

The transformer-coupled class B am- 
plifier is investigated with regard to even 
harmonic distortion and over- -voltage 
effects caused by the use of a centre 
tapped transformer. A detailed study of 
the circuit shows which characteristics 
are required of the transformer to 
achieve acceptable distortion levels in 
the amplifier. The interdependence of 
low frequency response, stray capa- 
citance, leakage inductance and voltage 
rating is discussed in demonstrating the 
compromises necessary to achieve a good 
yet realistic transformer specification. 


9010 TECHNIQUES AND _  INSTRU- 
MENTATION FOR ACOUSTIC 
MEASUREMENTS 

J. B. Harris, Radio Speakers (Canada) 

Ltd., Toronto. 

This paper concerns the transmission 
of sound in a gaseous medium, and the 
effects of obstructions on a plane sound 
wave. Types of meters for sound pres- 
sure measurement and allied measure- 
ments are described and the effect of 
various rectification circuits considered. 
A multi-tone calibration system is out- 
lined. The effect of various sizes and 
shapes of baffles on loudspeaker response 
curves is described. A suggested method 
of specifying the over-all efficiencv of a 
loudspeaker which takes into account the 


CANADIAN ELECTRONICS ENGINEERING 


conversion efficiency, distortion, direc- 
tivity and power — ability is ad- 
vanced. 


9064 THE ACOUSTICS OF SMALL 
ROOMS 

J. R. Richardson, Sinclair Radio Labor- 

atories Ltd., Toronto. 

The fundamental resonances of small 
rooms lie in the lower region of the 
audible range and are therefore predom- 
inant in the acoustical properties of such 
enclosures. Both the steady-state and 
transient-state behavior of a rectangular 
enclosure with varying boundary values 
is considered and results which show the 
variations in decay form and decay time 
under different conditions are given. 
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EDUCATION 


Chairman: Prof. J. W. Porteous 
University of Alberta, Edmonton. 


PANEL DISCUSSION ON ENGI- 

NEERING CURRICULA 
Prominent Canadian educators will 

discuss recent and projected changes in 

electrical and electronic engineering 
curricula at Canadian unriversities. The 
chairman is also chairman of IRE’s Ca- 
nadian Region Education Committee. 
The educator’s stand will undoubtedly 
be based on the belief that, because there 
have been many significant changes and 
many areas opened up in the last few 
years (dominantly solid state physics), 
therefore the engineer must understand 

a wider variety of physical phenomena 

Curricula must be designed so that the 

engineer is in a better position to under- 

stand what the physicist has done 
This raises three main areas of ques- 
tion: 

(1) How broad a scientific basis does to- 

day’s electrical engineer need? 

(2) What is the end objective of an en- 

gineering curriculum? 

(3) Where can we reasonably 

be at the end of four years? 
The panel will open by tabling changes 
which are now in effect at their own 
universities. They will also discuss those 

changes which are projected for the im- 

mediate future. 

Panel Members: 

Dr. J. W. Hodgins, Dean of Engineering, 
McMaster University, Hamilton. 

Prof. A. D. Moore, Dept. of Electrical 
Engineering, University of British 
Columbia, Vancouver. 

Dr. G. L. @Ombrain, Dept of Electrical 
Engineering, McGill University, Mont- 
real. 

Prof. G. R. 
Engineering, 
Toronto. 


hope to 


Slemon, Dept. 


of Electrical 
University of 


Toronto, 
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SOLID STATE 
ELECTRONICS 


Chairman: Dr. S. N. Kalra 
National Research Council, Ottawa. 


9118 THE PROPERTIES OF METALS 
AT LOW TEMPERATURES 


A. C. H. Hallett, University of Toronto, 
Toronto. 
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A review will be given of the experi- 
mentally determined electrical and mag- 
netic properties of metals at low tem- 
peratures including such phenomena as 
superconductivity and resistance an- 
omalies. The fundamental processes 
which occur in metals to produce the 
observed behavior will be discussed 
briefly. 


Richardson Sziklai 
9144 MOLECULAR ELECTRONICS 
G. C. Sziklai, Westinghouse Electric 
Corp., Pittsburgh, Pa. 

The Molecular System Engineering 
concept provides a revolutionary new 
method of electronic system fabrication 
and design. The new system is built by 
topology of material domains rather than 
by the arrangement of components. The 
molecular system concept provides great 
savings in size, weight, and power con- 
sumption, as well as a high degree of 
reliability, and promises to stimulate the 
invention of new systems. 

The Molectronics approach of system 
design provides a direct interchange of 
knowledge of structure of matter and 
modern system logic. With this new ap- 
proach, subsystems have been designed 
and built in monolithic form, proving 
the practical value of Molectronics. 


9087 FUEL CELLS — A “STATE OF 
THE ART” SURVEY PAPER 

R. Webb and R. R. Jackson, Na- 
Research Council, Ottawa. 
electrochemical con- 
combustion energy to elec- 
trical energy, have been studied for 120 
years. In recent times, concentrated 
effort has been directed to the production 
of practical fuel cells, and it appears that 
they will be commercially available in 
the fairly near future. The paper gives 
a brief historical outline, a discussion of 
the operating principles of existing types 
and some economic and physical par- 
ameters of the hydrogen-oxygen cell. 


E. L. 
tional 
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9145 TUTORIAL PAPER ON MASERS 
G. A. Woonton, McGill University, 
Montreal. 

The name Maser, coined in 1955 by 
Prof. C. H. Townes of Columbia Uni- 
versity, is made up of the initial letters 
of the following phrase which is descrip- 
tive of the device: Microwave Amplifi- 
cation by Stimulated Emission of Radia- 
tion. 

The maser takes advantage of the fact 
that atoms or molecules may exist in 
several energy states. Exposure to an 
electromagnetic field may stimulate 
transitions between these states with an 
accompanying absorption or emission of 
electromagnetic energy. It is part of the 
maser technique to arrange that the net 
effect is emission with the result that 
the stimulating radiation is amplified 
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MOBILE 
COMMUNICATIONS 


Chairman: Prof. J. E. Reid 
University of Toronto, Toronto. 


9140 GROWTH OF MOBILE COM- 
MUNICATIONS IN THE UNI- 
TED STATES 


C. B. Plummer, Federal Communications 
Commission, Washington, D.C. 

The rapid growth of land mobile radio 
use in the United States has required a 
reappraisal of the distribution of fre- 
quencies among the various users in 
order to meet the requirements for con- 
tinued expansion. Channel splitting has 
provided an opportunity to appreciably 
expand the number of frequencies avail- 
able for rapidly growing uses while, at 
the same time, uses that had reached 
apparent maturity in their growth cycle 
were only moderately expanded. Eligi- 
bility for use of a particular group of 
frequencies has been changed from a 
single eligibility policy to a multiple 
eligibility policy in order to accom- 
modate multiple business users and simul- 
taneously increase efficiency of frequency 
utilization. 


9116 SEAWAY COMMUNICATION 
SYSTEM 


J. E. Coke, The St. Lawrence Seaway 
Authority, Cornwall, Ont. 

There are two communication systems 
in use on the St. Lawrence Seaway; a 
conventional land line telephone service 
for point-to-point communication, and a 
marine radio telephone system for ship- 
to-shore vessel despatching. The history 
and development of both these systems 
will be given, starting from the magneto 
telephone system in use on the old canals 
to the installation just completed. 

An am and an fm radio telephone serv- 
ice are presently in use. This is only a 
temporary condition, as it is anticipated 
that once the navigators see the ad- 
vantages of fm, all ships will be so fitted 
thus making all communications for 
canal despatching in the future fm only. 
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9119 TRANSISTORIZED PROGRESS 


LINE SYSTEMS 


J. M. Barnes, General 
Lynchburg, Va. 

A brief history of the transistor in 
mobile equipment will be presented and 
the reasoning behind the decision to de- 
sign a new and radically different mobile 
system will be discussed. Receiver and 
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transmitter circuitry will be presented 
briefly and the interelated necessity for 
thermal isolation and vehicle mounting 
compatibility will be explained. The sys- 
tem interconnections will be presented. 
Emphasis will be placed on the portions 
of the circuitry which are radically differ- 
ent from conventional circuitry. The 
main factors which concern the lack of 
necessity for constant temperature crys- 
tal ovens and the incredibly low stand- 
by drain (.040 amp) will be discussed. 
In summation, a comparison will be 
made between Progress Line and a con- 
ventional tubed mobile combination. 


9142 A NEW CANADIAN DESIGN 
OF VHF MOBILE COMMUNI- 
CATIONS EQUIPMENT 

W. Ornstein, International Systcoms Ltd., 

Montreal. 

An unusually compact mobile radio- 
telephone design having a power rating 
of 10 or 30 watts is described. The unit 
incorporates transmitter, receiver, oper- 
ating controls and loudspeaker in a single 
aluminum alloy case. Total weight is less 
than twelve pounds. The unit is small 
enough for underdash mounting in a 
modern passenger car. The transistor 
power supply is in a separate case de- 
signed to be mounted on the vehicle 
firewall. -Heater voltage regulation is 
employed to minimize vacuum tube re- 
liability. Careful attention to thermal 
design has minimized the development of 
hot spots in the interior of the equip- 
ment. 
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Chairman: M. Katchky 
Canadian Arsenals Ltd., Toronto. 


Cairns 


9095 RESISTIVELY TERMINATED 
SPIRAL ANTENNA 

F. V. Cairns, National Research Coun- 

cil, Ottawa. 

Many of the characteristics of double 
archimedes spiral antennas have been 
known for some time. However, since 
this information is not readily available 
in the literature a brief description and 
a simplified theory of operation of spiral 
antennas is justified by this simple theory. 
Details of some spiral antennas and 
measured results showing the improve- 
ment in the effectivenes of the spiral an- 
tenna as a broad band receiving an- 
tenna as a result of the resistance ter- 
mination are presented. 


9053 A DUAL REFLECTION MICRO- 
WAVE ANTENNA 
E. S. Kelsey, Northern Electric Co. Ltd., 
Montreal. 
The antenna described in this paper 
consists of two singly curved parabolic 
reflectors and a feed horn or equivalent 
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point source. The first reflector converts 
the spherical waves originating from the 
point source into cylindrical waves and 
the second reflector converts the cylin- 
drical waves into plane waves. Singly 
curved parabolic surfaces have the ad- 
vantage over a paraboloidal dish that they 
can be formed from plane sheets. Also, 
the supporting structure can consist of 
s.raight members in one direction and 
of identical parabolic curved ribs at right 
angles thereto. 


9063 DUPLEXER OPERATOR IN A 
TX-RX SYSTEM AT 950 MC 

W. V. Tilston and J. R. Richardson, 

Sinclair Radio Laboratories Ltd., To- 

ronto. 

A duplexer which permits the simul- 
taneous operation of a transmitter and 
receiver on a single antenna in the 900- 
1,000 mc band has ben construc:ed from 
sections of waveguide. Satisfactory op- 
eration is possible with a transmitter 
power of 1 kw and separations between 
the transmit and receive frequencies of 
5 mc or more, tuning to any given pair 
of frequencies being possible by means of 
adjustable posts. The development and 
operaiion of the duplexer and its per- 
formance with respect to frequency sep-- 
aration, isolation between the transmitter 
and receiver, insertion loss and band- 
width, are described. 


9139 THE OUTER IONOSPHERE AS 
A TRAVELING WAVE TUBE 

R. E. Barrington, Defence Research 

Board, Ottawa. 

The whistler mode of propagation is 
such that the phase velocity of the waves 
is very much less than the velocity of 
light. Hence, for whistler frequencies, 
the outer ionosphere may be considered 
as a giant slow wave circuit which guides 
the waves along a line of force. 

At times of solar disturbances and 
magnetic storms, streams of ions are 
though to be precipitated into the earth’s 
ionosphere along the lines of force of 
the earth’s rer field. Their velocity 
is estimated to be of the same order as 
the whistler phase velocity and thus the 
interactions of these ion streams wiih 
the earth’s ionosphere may be described 
in terms of traveling wave tube theory. 

Some of the results of an investigation 
to determine if such a mechanism can be 
responsible for the naturally occurring 
low frequency emissions associated with 
magnetic disturbances, will be presented. 
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9094 MICROWAVE ANTENNA COU- 
PLERS FOR COMPARATIVE 
LOSS MEASUREMENTS 

K. A. Steele, National Research Coun- 

cil, Ottawa. 

An antenna coupler is used as a cou- 
pling device for making comparative loss 
measurements on microwave transmis- 
sion systems terminated by antennas 
having similar near-field radiation pat- 
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terns. By making the coupler nearly re- 
flectionless, it can be placed very close to 
the aperture of the antenna under test 
without the usual effects of mutual re- 


Friday morning, October 


Session 16 Satellite Room 





SPACE 
ELECTRONICS 


Chairman: Dr. P. A. Lapp 
The de Havilland Aircraft of Canada 
Ltd., Downsview, Ont. 


9127 A DISCUSSION A SPACE EX- 
PLORATION PLAN 

N. D. Sanders, Neakied” Aeronautics 

and Space Administration, Washington, 

D.C. 

The goals of the civilian space explor- 
ation program of the United States are 
discussed and plans for communications 
satellites are described in some detail. 
Some of the major problems confronting 
the space exploration program are con- 
sidered. 


Sanders Brown 


9128 SPACE INSTRUMENTATION 
R. K. Brown, Defence Research Board, 
Ottawa. 

This paper reviews briefly the ion- 
ospheric investigations which have been 
a part of the program of the Defence 
Research Telecommunications Establish- 
ment in Ottawa. 

The author points out some of the 
limitations of measurements of the ion- 
osphere made from the surface of the 
earth and indicates that it would be de- 
sirable to make measurements within 
and from above the ionosphere. 

Two experimental programs are de- 
scribed. The first makes use of rocket- 
borne equipment to measure the elec- 
tron density within the ionosphere. The 
second experiment is designed to make 
measurements of the ionosphere from 
above using equipment carried in a sat- 
ellite. 

The rockets and the rocket vehicle 
which will be used to put the satellite in 
orbit are being supplied by the National 
Aeronautics and Space Administration 
of the United States. 


9111 LUNAR SPACE COMMUNICA- 
TIONS 

T. A. Randell, Westinghouse Astronau- 

tics Institute, Baltimore, Md. 

The paper concerns system parameters 
and concepts for lunar communications 
between the earth and the lunar surface 
and lunar vehicles in transit. 











Three major requirements will be con- 
sidered: 

(1) Speech transmission 

(2) Code 

(3) Wide band tv type transmissions. 

Various important system configura- 
tions are derived which arise from the 
need to achieve an extremely long range 
with a minimum of power. The effects of 
beamwidth and doppler frequency shifts 
are important in deriving the optimum 
pass band for each type of transmission. 

Various vehicle characteristics which 
affect the communication system are dis- 
cussed which will have a strong influence 
on the type of communication system 
likely to be employed. 


Randell 


9130 SPACE MISSIONS OF THE 
NEAR FUTURE 

A. E. Maine, The Canadian Astronau- 

tical Society, Downsview, Ont. 

Since the time of Verne, and indeed 
earlier, authors of both serious and fic- 
tional works have described space mis- 
sions and vehicles based either on pure 
imagination or at the best conjecture. 
Over the course of the last few years 
this situation has changed and it is now 
possible to peer into the near future 
with considerably more assurance in re- 
gard to man’s new generation of space- 
ships and missions. Gone are the days 
of sleek torpedo shaped rockets com- 
plete with rows of portholes and, for that 
matter, many of the bizarre devices 
reminiscent of sections of oil refineries 
in free orbit. Such pictures have been 
replaced by the missions already an- 
nounced by NASA and ARPA and we see 
a reasoned and systematic extrapolation 
of what might be called the “big-missile” 
art. Clearing the fog from the area of 
impending space developments has been 
due to a larger number of individuals, 
notable among these being K. Von Erich 
of Convair. This paper draws on re- 
cently released information concerning 
the United States Space Program and, 
commencing with the Atlas missile in its 
astronautical roles, outlines what we may 
reasonably expect to take place over the 
next twenty years or so. Naturally many 
things can change in a period such as 
this and some of the predictions might 
well turn out to be in error . . . none- 
theless what is presented represents a 
careful summary of the considerations of 
many true contributors and experts in 
the field of astronautics. 
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flections. Design requirements are dis- 
cussed and the perfromance of broadband 
couplers for L-band and K,-band is 
given. 


9 


Session 17 Transistor Room 





DESIGN 
METHODS 
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University of Western Ontario, 
don, Ont. 
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9073 A NEW GRAPHICAL DESIGN 

PROCEDURE FOR LC FILTERS 
L. Slaven, RCA Victor Co. Ltd., Mont- 
real. 

The basic transmission equation of the 
Zobel type filter is analyzed. This equa- 
tion is then utilized in deriving the set of 
relationships necessary for the construc- 
tion of a graphical procedure for the 
design of these filters. 

Its use in the design of “dissipation- 
less” low pass, high pass and band pass 
filters is illustrated. 

Another application discussed is the 
use of this method in determining the 
optimum design parameters of a tone 
channel multiplex system. It is shown 
that the determination of maximum ob- 
tainable bandwidth, maximum adjacent 
channel rejection, and optimum channel 
spacing for a given filter structure can 
be easily determined by this method. 

The conditions necessary for adding a 
given number of channels to an existing 
system are also considered 

Finally, the effects of dissipation, re- 
flection loss, and interaction loss in prac- 
tical filters are discussed. Methods for 
allowing for this effect are illustrated. 
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9025 INTERPRETING MEASURED 
POWER SPECTRA OF SHORT 
SAMPLES OF TIME SERIES 

R. H. T. Bates, Canadian Westinghouse 

Co. Ltd., Hamilton. 

It is shown that the power spectra of 
short samples of time series are distorted 
from long-term values in two largely in- 
dependent ways. The fluctuations in the 
average powers of the samples increase 
with decreasing sample length. The dis- 
tortion in the shape of the spectra in- 
creases with decreasing sample length. 
From a consideration of the autocor- 
relation function of a sample a simple 
method of estimating the long-term spec- 
trum is derived. The method suffers from 
being inductive, but the direct approach 


61 





Technical program 





is hindered by analytical difficulties and 
appears to be too complicated for prac- 
tical use. 


9006 THE ANALYSIS OF THE OP- 
ERATING POINT INSTABILITY 
OF ELECTRONIC DEVICES 

B. A. Bowen, Royal Military College 

of Canada, Kingston, Ont. 

This paper presents a formal method 
of analyzing a device to determine the 
variations in operating point which would 
be caused by changes in various influ- 
encing parameters. A general functional 
relation is expanded as a partial differen- 
tial equation. This s:ability (or instability) 
equation has terms which depend upon 
circuit environment of the device as well 
as the independent parameters causing 
the instability. It is shown that a par- 
ticular device can be analyzed to pro- 
vide the terms for the stability equa- 
tion, which can then be integrated to 
determine the total change in bias over 
the range of interest. Several definitions 
are postulated which tend to clarify the 
use of such terms as “stability,” “stab- 
ility factor” and “stabilization.” 

To illustrate the theory, experimental 
results are presented to show the effects 
of temperature and power supply ripple 
on transistor amplifiers employing single- 
and double-stage stabilization. 


Bowen Barsony 
9082 STABLE HORIZONTAL MULTI- 
VIBRATOR OSCILLATOR DE- 
ay BY GRAPHICAL METH- 
Ss 


C. L. Barsony, 
Industries Ltd., Kitchener, Ont. 

This paper describes a_ graphical 
method for determination of horizontal 
multivibrator oscillator stability. The 
causes of various effects such as “mode- 
hopping.” “back-locking” and “frequency 
shifting” are discussed and described by 
graphs of the oscillator transfer func- 
tion. Using the transfer function as an 
index of oscillator stability, it can be 
determined what effect component varia- 
tion, tube cut-off voltages, frequency cor- 
rective measures, and pull-in range un- 
balance as well as horizontal afc system 
damping will have on oscillator s‘ability. 
Optimum methods for adjustment of os- 
cillator frequency are discussed. 


Dominion Electrohome 


9104 UHF PARAMETRIC AMPLIFI- 
ERS 


S. Dmitrevsky and J. L. Yen, University 
of Toronto, Toronto. 

This paper describes the development 
work on parametric amplifiers at the 
University of Toronto. One result of this 
program is a 320 mc amplifier for radio 
astronomical observations. After a brief 
review of the basis of parametric am- 


62 


plification the analysis of amplifier per- 
formance is given. Problems encountered 
in the design of devices of this type in 
both the uhf and the vhf region are de- 
scribed. Detailed experimental investiga- 
tion of the effects of various circuit par- 
ameters on amplifier performance is then 
presented. Finally, the design and opera- 
tion performance of a three cavity am- 
plifier for the 320 mc radiometer of 
David Dunlap Observatory is given. 
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COMPUTING 


Chairman: Dr. J. M. Ham 
University of Toronto, Toronto. 


9059 AN ELECTRONIC SWITCHING 
MATRIX 

P. T. Caden, Sperry Gyroscope Co. of 

Canada Ltd., Montreal. 

This paper describes a high-speed elec- 
tronic commutator, or switching matrix, 
intended to be used for switching dc 
analog signals in a data gathering sys- 
tem. The design of this commutator was 
directed toward reduced setting errors, 
scale errors, cross talk, and gating pulse 
energy. In the conventional diode bridge 
electronic switch, some of these require- 
ments are considered to be mutually ex- 
clusive. 

The design and construction of a high- 
speed switching matrix consisting of 64 
iransistorized modular commutator el- 
ements is discussed, and sources of error 
are considered in detail. 


Glinski Caden 


9033 ANALOG MULTIPLIER UTI- 
LIZING HALL EFFECT 

George S. Glinski and Charles H. Le 

May, University of Ottawa, Ottawa. 

In recent years, the availability of 
semiconductor materials with large Hall 
constant renewed the interest in the utili- 
zation of the Hall effect for economical 
and accurate analog electronic multi- 
plication. 

After a brief introduction to physics 
of the Hall effect, this paper discusses 
several second order effects complicating 
the design of a practical Hall effect mul- 
tiplier. Some of these effects have their 
origin in the characteristics of the Hall 
effect semiconductor itself (magneto- 
resistance, temperature dependence, re- 
sistive and inductive coupling, etc.), and 
some are due to the other necessary 
components (nonlinearity of core mate- 
rial producing the magnetic flux den- 
sity, frequency dependence of magnetiz- 
ing current, etc.) 

Practical compensating means for the 
elimination of these undesirable second- 
ary effects are suggested and supported by 
the experimental results. 
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9108 A PULSE POSITION MODULA- 
TION ANALOG COMPUTER 

E. V. Bohn, University of British Col- 
umbia, Vancouver, B.C 

An important field of application for 
computers is in real-time system simula- 
tion. This requires the generation of non- 
linear functions, obtaining the sums and 
products of these functions and solving 
systems of nonlinear differential equa- 
tions. A new type of analog computer 
suitable for systems simulation is de- 
scribed which combines the desirable 
features of the digital and analog com- 
puters in its mode of operation. Vari- 
ables are represented by the time in- 
terval between pulses. Utilizing a few 
basic components it is possible to carry 
out the operations of addition, subtrac- 
tion, multiplication and function gen- 
eration to 0.1% accuracy. 


Bohn Moore 
9042 A POLYNOMIAL COMPUTER 
FOR SYSTEM FUNCTIONS 


A. D. Moore, F. A. Ruegg and E. W. 
Scratchley, University of British Colum- 
bia, Vancouver, B.C. 

A analog computer for factorizing al- 
gebraic poly nomials, representing rational 
system functions, and generating periodic 
waveforms, is described. Intended for 
use in the analysis and synthesis of com- 
munications networks or control systems, 
the instrument is believed to be more 
versatile than other similar devices. Using 
resolvers as electromechanical phase- 
shifters in a carrier system, two poly- 
nomials of degree up to 10 can be repre- 
sented simultaneously for system-function 
studies. For polynomial factorization, 
provision is made for complex co-effi- 
cients, or for cascading the two channels 
to handle polynomials of higher than 
the tenth degree. 

The same instrument can be used for 
Fourier synthesis. Test results indicate 
that the instrument can determine the 
zeros of polynomials to two significant 
figures under favorable conditions. 


9107 A FEED-BACK METHOD FOR 
OBTAINING A SYNCHRO OUT- 
PUT SIGNAL PROPORTIONAL 
TO INPUT ANGLE °©® FOR 
LARGE 0 


M. B. Broughton, Ste. Foy, Que. 

The ac output signal from the cosine 
terminal of a Scott-connected transform- 
er attached to the outputs of a three- 
phase synchro transmitter is fed back 
through an amplifier of suitable gain to 
provide a signal at the sine terminal of 
the Scott-connected transformer which is 
proportional to the rotor rotation for 
angles of up to 90 deg or greater. For 
example: if the region of 8 is + 90 
deg, the deviation from linearity of 9, 
Sin 9 can be kept within 0.005 by 


a + b Cos 90 

proper choice of a and b. The constants 
a and b and the deviation from linearity 
are in general functions of © max. 
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9028 AN ULTRA-LOW-FREQUENCY 
ANALYZING SYSTEM 

J. F. Davis, H. A. Ferris and H. A. 

Kolshorn, Royal Victoria Hospital, Mont- 

real. 

The electrical potential in the gastro- 
intestinal tract varies with a number of 
physiological factors including chemical, 
mechanical, metabolic and others. The 
spectral distribution of these variations, 
distinguishable from noise, covers the 
range fiom 4 minutes per cycle to 0.5 
cycles per second. The wave forms, reg- 
istered by a dc amplifier and recording 
system, are transferred to a magnetic 
tape loop using a novel twin-carrier 
modulation technique, which is relatively 
independent of tape variations and speed 
perturbations, resulting in an economical 
tape transport mechanism, operating at 
1/32 inch per second. 

Demodulation is carried out at a tape 
speed of 7% inches per second (trans- 
lation ratio of 240:1), giving a new spec- 
tral distribution of 1 cps to 100 cps. The 
analyzer writes out the average amplitude 
for each of 20 different frequency bands 
in this range. A 20-minute sample of 
original recording thus takes 5 seconds of 
playback time. The frequency profiles 
obtained in this way are more amenable 
to statistical analysis than are measure- 
ments made on the raw data. Some 
clinical results will be discussed. 


Broughton Sekelj 


9047 AUTOMATIC COMPUTING OX- 
IMETER 

P. Sekelj, The Montreal Children’s Hos- 

pital, Montreal. 

The unit to be described was developed 
as a joint project of the Department of 
Physiology, McGill University and the 
Department of Biophysics of the Mont- 
real Children’s Hospital. It has been 
designed for automatic computa'ion and 
recording of the absolute value of oxygen 
sa.uration in man. 

The principles upon which the opera- 
tion of this instrument is based have 
been reported earlier. With the instru- 
ments described by us in the past the 
photoelectric signals picked up by the 
earpiece were recorded on a two-beam 
galvanometer and converted into absolute 
values of oxygen saturation by means 
of a manually operated calculator. In 
the present instrument the photoelectric 
signals are modified in an appropriate 
manner and fed into an electronic com- 
puter. The absolute value of the oxygen 
sa.uration is read off the scale of a 
vacuum tube voltmeter and may be con- 
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tinuously recorded by a pen recorder. 

This instrument has provided trouble 
free operation for over three years. It 
is considered as an essential part of the 
routine catheterization equipment and 
has been extensively used on various re- 
search projecis. 


Custance 


9091 AN ELECTRONIC DEVICE FOR 
THE CONTINUOUS MEASURE- 
MENT OF SWEAT RATE 

O. Z. Roy, National Research Council, 

and A. C. Custance, M.D., Defence Re- 

search Board, Ottawa. 

In the determination of physiological 
stress, sweat rate appears to be one of 
the most reliable indexes. An _ instru- 
ment for the continuous and automatic 
measuremen: and recording of this by 
a novel technique will be described. 

A humidity-sensing element is mount- 
ed in a small chamber against the skin 
in such a way that the atmosphere within 
it can be held to a given relative humidity 
by controlled flushing with dry air. The 
amount of air required at any given 
moment is a reflection of the sweat rate. 

A servomechanism has been designed 
to regulate and record this flow of air 
across the element. 


9121 THE DESIGN AND USE OF A 
COPPER MAN FOR CLOTHING 
INSULATION ASSESSMENT 

Fit.-Lt. D. J. G. Soper and F.O. C. L. 

Allen, Royal Canadian Air Force, To- 

ronto. 

An artificial copper man which has 
been designed and built by the RCAF is 
described. The “man” is essentially a 
calorimeter fashioned in the shape of a 
human body with articulating joints. 
Fourteen separate electrical circuits are 
employed to supply heat to the various 
segments of the man whose skin tem- 
perature is measured with thermocouples. 
The power required to maintain a steady 
skin temperature under cold ambient con- 
ditions is a measure of the thermal effi- 
ciency of the clothing in which the man 
is dressed. The advantages of this de- 
vice as a laboratory tool and its proper 
use in a clothing development program 
are discussed. 


9123 CENTRALIZED SURGICAL 

MONITOR SYSTEMS 
M. J. Fischer, Epsco, Inc., 
Mass. 

Some of the oldest applications of elec- 
tronics have been in rnedicine. The first 
electrocardiogram was made in 1887. 
Use of elec.ronic diagnostic equipment 
has been greatly stimulated by World 
War II and postwar developments. 

The discovery of the effect of anes- 
thetic agents on brain waves opened up 
the field of electronic surgical monitor- 
ing. Estimation of patient’s condition 
previously depended on evaluation of 
surface clinical signs. Advanced §sur- 
gery, such as cardiac repair, requires 
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much closer control. First monitoring 
instruments were miscellaneous equip- 
ment mostly intended for other purposes. 
Centralized surgical monitor systems are 
described. They concentrate equipment 
in a central control room, thereby re- 
ducing clutter in operating rooms, create 
no contamination or fire hazard and pro- 
vide 100% monitoring of operating suite. 
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9114 COMMUNICATION NETWORKS 
FOR INTEGRATED DATA 
PROCESSING 

J. M. Unk, Philips Telecommunication 

Industries, Hilversum, Netherlands. 

A high speed communication network 
capable of transmitting digital informa- 
tion from many “user” centres to a cen- 
tral computer, and vice-versa, has been 
designed and produced by Philips Tele- 
communica:ion Industries. In the design 
of the communication network, emphasis 
has been placed on three main require- 
ments: reliability of operation, speed of 
transmission, and efficient utilization of 
transmission equipment. 

A system capable of transmitting 
three priorities of messages at a rate of 
1,000 bauds (1333 words per minute) 
between many widely separated stations is 
discussed. 

Future communication networks for 
data handling which have a transmission 
and handling speed of 2,400 bauds and 
up are also described. 

Applications of the 
ventory, reservations, 
problems are ouilined. 


system to in- 
and accounting 


Unk Yeats 
9049 A NEW 11 KMC RADIO SYS- 


J. E. A. Yeats, 
Ltd., Montreal. 


TJ radio is 


Northern Electric Co. 
designed for short-haul 
line-of-sight microwave transmission of 
television, multiplex telephony, or other 
broadband communication signals. 

The system operates in the common 
carrier band between 10,700 and 11,700 
megacycles — a frequency range where 
rainfall absorption and multipath fading 
are particularly significant in the deter- 
mination of radio channel loading, system 
length and repeater spacing. 

System features include frequency di- 
versity protection against multipath fad- 
ing and equipment failure, and a re- 
modulating type of repeater which re- 
duces the fm radio signals to baseband 
so that video and message circuits may 
be inserted or dropped at each repeater 
point. 
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9075 A NEW HIGH-CAPACITY MI- 
CROWAVE RELAY SYSTEM 

C. G. Arnold et al., RCA Victor Co. 

Ltd., Montreal. 

This paper will discuss the perfor- 
mance objectives, basic design and test 
results of a new high capacity microwave 
relay system. The system is capable of 
transmission of 600 frequency division 
multiplex voice channels with CCIR 
performance; it is also capable of trans- 


mitting monochrome or color video. The 
system uses frequency modulation and 
heterodyne repeaters with 70 megacycle 
intermediate frequency. Traveling wave 
tubes are used in the transmitter. A new 
type of antenna with superior perfor- 
mance is employed. 

A modular expandable alarm and serv- 
ice channel facility has been incorpor- 
ated in the basic equipment design. 

Data on performance of a 2-hop field 
test link will be described. 


9132 A MOBILE MONITORING UNIT 
W. B. Smith, Department of Transport, 
Ottawa. 


The has 


Department of Transport 


developed a mobile frequency measuring 
unit to function as an aid to policing the 
radio spectrum, a necessary arm in the 
work of spectrum management. The 
unit is a self-contained tractor trailer 
combination with facilities for measuring 
and observing the character of radio sig- 
nals in the range up to 10 kmc. The unit 
has been developed after experiments 
with smaller vehicles carrying a limited 
quantity of measuring equipment. The 
new unit is large enough to carry a full 
complement of measuring gear and will 
be capable of measurements and obser- 
vations to accuracies well in excess of 
Departmental specifications governing 
radio transmissions. 


Friday afternoon, October 9 
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9086 DESIGN CONSIDERATIONS IN 
THE DEVELOPMENT OF THE 
OMEGATRON — A MINIATUR- 
IZED MASS SPECTROMETER 

L. R. McNarry, National Research Coun- 

cil, Ottawa. 

The application of the omegatron, 
which operates on the cyclotron principle, 
to mass spectrometry is well known. In- 
vestigation of the effects of electric and 
magnetic field inhomogeneities has led 
to improvement of the practical resolving 
power. Some data on the nature of the 
background ion current are included. 
Construction details of an omegatron 


which is useful up to mass 100 are given ’ 


and a theoretical extension to any desired 
resolving power is discussed. 


9085 A MICROWAVE POSITION FIX- 
ING SYSTEM EMPLOYING 
DIGITAL DISPLAY 

K. Ayukawa and R. I. Mott, 

Research Council, Ottawa. 

The microwave position-fixing system 
is designed for line of sight position fix- 
ing over water and is expected to have 
its chief application in hydrographic sur- 
veying. It consists of three microwave 
transmitters placed at known locations 
ashore, and a receiver whose position 
may be determined by measuring the two 
included angles between the transmitters. 
This paper describes the electronic 
equipment used to measure and display 
these angles automatically. Evaluation 
of the inherent accuracy made from a 
series of laboratory tests and the results 


National 
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of operational trials in Georgian Bay in 
co-operation with the Canadian Hydro- 
graphic Service are discussed. 


9037 PHASE JITTER PROBLEMS IN 
X-BAND FREQUENCY MEAS- 
UREMENT 

H. Daams and S. N. Kalra, 

Research Council, Ottawa. 

In making high precision frequency 
measurements in the X-band a large 
order of multiplication of the reference 
crystal oscillator frequency is needed. 
This introduces a ceriain amount of 
phase jitter in the reference output fre- 
quency. Quantitative measurements of 
this and similar effects have been made 
in relation with the measurements of 
frequency against the National Research 
Council caesium-beam resonator stan- 
dard. Simple techniques have been de- 
veloped to measure this frequency to an 
accuracy of 1:10'°. The phase jitter and 
its effects will be discussed. 


National 


Staniforth Craven 

9092 IMPROVEMENT OF SQUARE 
LAW RESPONSE OF MICRO- 
WAVE RECTIFIERS 

A. Staniforth and J. H. Craven, National 

Research Council, Ottawa. 

Crystal rectifiers have been used for 
many years as video detectors in micro- 
wave measurements. In most of these 
applications the detection characteristic 


CANADIAN ELECTRONICS ENGINEERING 


at low level is assumed to be square law. 
It is well known that, in general, this 
assumption is not justified particularly if 
reasonable accuracy is desired. The con- 
ditions required to increase the dynamic 
range over which square law response 
may be achieved have been investigated 
experimentally. It has been found that 
with a forward bias of 100 microamperes 
or more and a low video load resistance, 
the law of response is more closely 
square law with an increased dynamic 
range. 
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9124 THE NEED FOR BALANCED 
ATTENTION BETWEEN BUSI- 
NESS FACTORS AND TECHNI- 
CAL FACTORS IN ENGINEER- 
ING WORK 

H. S. Dawson, Canadian General Electric 

Co. Ltd., Toronto. 

Every engineering problem encoun- 
tered in industry has an economic prob- 
lem hidden just beneath the surface. In- 
dustry, therefore, needs all technical 
work to be tempered with a large amount 
of business perception. How can _ the 
engineer, with his consuming interest in 
things technical, be encouraged to apply 
to a greater extent, his recognized ana- 
lytical powers, to the business factors 
interwoven in his technical problems? 

The speaker describes an engineering 
measurement plan used in one company 
to target increased emphasis in this direc- 
tion. Three main factors — quality, cost 
and time of engineering work are se- 
lected, and each engineering job is 
evaluated against established goals. Feed- 
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back of the scores achieved by the indi- 
vidual engineer permits self-correction to 
the balanced emphasis required by the 
business. 


9011 THE COMPANY MODEL 


R. Scott, Canadian Marconi Co., Mont- 
real. 

With the growing complexity of deci- 
sions facing management and the advent 
of new tools to aid management such as 
computers, electronic data processing, 
and operational research techniques, the 
need for the systems engineering of an 
entire company has become of interest 
and importance. Model concepts as ap- 
plied to business organizations are pre- 
sented; existing partial models are re- 
viewed; and the limitations and require- 
ments for the construction of a company 
model are developed. The company 
model is viewed as a major tool of the 
professional manager in the future. 


Erlick 
9072 THE FUNCTION OF PROJECT 
ENGINEERING IN A DEFENCE 
ENGINEERING ORGANIZA- 
TION 
P. S. Erlick, RCA Victor Co. Ltd., Mont- 
real. 

In an engineering organization of up 
to 125 engineers, taking into account 
the present trend toward highly special- 
ized areas in the field of electronic engi- 
neering — especially in defence products, 
the project engineer becomes more and 
more necessary. 

The project engineer's duties and func- 
tions are such that he effectively co- 
ordinates the specialized engineering 
activities on a project, provides the 
proper conditions for stimulating new 
ideas for a better equipment, and pro- 
duces savings in time and money by 
elimination of duplication of effort. 

As electronic products become more 
complex, and as the state of the art 
changes at a rapid rate, the importance 
of a project engineer becomes more evi- 
dent. 


9126 ELECTRONIC ENGINEERING 

MANAGEMENT IN CANADA 
J. Fogarty, Ferranti-Packard Electric 
Ltd., Mount Dennis, Toronto. 

An analysis of the Canadian electronics 
market indicates that, to maintain a 
strong engineering position, a distinctly 
Canadian management approach is re- 
quired. Specific experiences are outlined 
to highlight these management problems, 
with proposed solutions. 

Room 
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9018 A NEW TRANSISTOR BISTABLE 
CIRCUIT 


D. P. Henderson, 

Board, Ottawa. 
Two transistor switching amplifiers, 

employing a unique method for dc feed- 
back, are interconnected in such a man- 
ner as to provide an asymmetrical bistable 
device, exhibiting properties similar to an 
electronically activated single pole double 
throw switch. 

The device is characterized by: 

1. High operating efficiency resulting 
from low internal impedance and neg- 
ligible idling currents. 

. Very large current carrying capacity 
in either direction. 

3. Single voltage supply operation. 

. Rapid transition speeds because of 
double regenerative action to either 
State. 

. Short resolution times due to restricted 
carrier storage. 

. Good triggering sensitivity. 


Defence Research 


9043 A NOVEL MAGNETIC CORE 
COINCIDENT CURRENT 
MEMORY 

R. S. C. Cobbold, Defence 

Board, Ottawa. 

This paper discusses the performance 
and construction of a novel type of co- 
incident current magnetic core memory 
system. A three dimensional approach to 
the wiring of a coincident current memo- 
ry enables the usual 45-deg. “read” wire 
to be replaced by a wire which is at 
right angles to both “drive” wires. Can- 
cellation of the partial disturb voltages 
from the cores onto the “read” wire is 
obtained for both “drive” wires. The me- 
thod of construction could enable memo- 
ries to be produced in a fully automatic 
manner. The paper concludes with a dis- 
cussion of the advantages and disadvan- 
tages of this new type of memory. 
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9024 A DIGITAL MAGNETIC WIRE 
STORAGE WITH NONDESRUC- 
TIVE READOUT 


C. G. Shook, Stromberg-C 
Rochester, N.Y. 


After a brief review of pertinent mag- 
netic effects and sonic wave propagation 
in elastic media, a nonvolatile, digital, 
magnetic storage scheme is described, 
wherein binary words may be stored by 
magnetizing segments of a wire, and the 
information may be read out an un- 
limited number of times with no detri- 
mental effects to the storage. Two storage 
schemes are presented, a permanent, 
program type store, and a temporary, 
electrically changeable store. Bit storage 
density, readout and input pulse shapes, 
and readout frequency are discussed. 
Possible limitations such as loss, tempera- 
ture effects, and pulse shape are balanced 
against advantages and finally a com- 
parison is made to a number of other 
types of bit storage. 
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9029 A TIME DIVISION MULTIPLEX 
TELEPHONE SYSTEM USING 
NONDESTRUCTIVE MAGNE- 
TIC STORAGE 


R. C. Curry, Stromberg-Carlson Co., 
Rochester, N.Y. 

An entirely solid-state, time-division- 
multiplex telephone sysiem serving a 
100-line block is described, which utilizes 
a non-volatile digital storage with non- 
destructive sonic readout. This is a tem- 
porary (that is, reversible) storage which 
is used to perform line finding, time-slot 
allotting, dial-converier allotting, and 
connecting. The actual connecting of 
lines to the highway is accomplished 
by solid-state controlled switches (gates). 

Time-slot allotting is done on a stand- 
by basis, i.e., a time-slot is always avail- 
able and as each time-slot is assigned, 
another is made available. 

The line circuit and the dial converter 
utilize core-transistor logic to perform 
lockout, busy test, supervision and dial- 
pulse counting. 

While certain sections of the system 
are continuously interrogated, the system 
is essentially non-synchronous and no 
programmer is required. 


Session 24 Pulse Room 





POWER 
SUPPLIES 


Chairman: A. D. Revill 
Electronic Controls Ltd., 
Ont. 


Belleville, 


Cox 


9057 A TRANSISTORIZED HIGH 
VOLTAGE POWER SUPPLY 
FOR SCINTILLATION COUNT- 
ING 

J. R. G. Cox, Sperry Gyroscope Co. of 

Canada Ltd., Montreal. 

A high-voltage power supply covering 
the range from 500 volts to 4,000 volts 
at 10 milliamperes is described. High 
voltage is developed by an oscillator, 
transistor power amplifier, step-up trans- 
former and high-voltage rectifier. Refer- 
ence voltage is provided by a precision 
Zener reference diode incorporated in 
a transistor dc regulator circuit. Error 
voltage is amplified by carrier type dc 
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amplifier ucilizing input modulator and 
output demodulator and is used to con- 
trol amplitude of oscillation of the oscil- 
lator. Regula.ion of 0.01% against both 
line and load changes and long-term sta- 
bility of the same order is achieved. 


Stedman 


9080 THE DEVELOPMENT OF A 
PRECISION POWER SUPPLY 


FOR USE WITH PHOTOMETRIC | 


STANDARDS 


R. S. Richards and B. D. Stedman, Na- 
tional Research Council, Ottawa. 

The paper describes the development 
of a voltage regulated power supply 
furnishing standard incandescent lamps 
with voltages between 10 and 120 volts 
at currents up to 10 amperes. 

Two regulators are discussed; in each, 
smooth dc goes to a bank of power 
transistors that form a controlled im- 
pedance. The first design uses a precision 
Zener diode reference source, with a 
balanced transistor chopper amplifier and 
a wide band ac channel in parallel; the 
second employs a vacuum tube amplifier 
stabilized by a mechanical chopper. 

Half-hour stabilities achieved were 
about 0.01% and 0.002% respectively. 


Biringer Slemon 

9103 MAGNETIC FREQUENCY 
MULTIPLIERS 

P. P. Biringer and G. R. Slemon, Uni- 

versity of Toronto, Toronto. 

This paper describes a group of power 
modulators in which the output frequency 
is some integral multiple of the supply 
frequency and the output power is con- 
trolled by a dec control signal. These 
devices consist primarily of nonlinear 
iron-cored coils connected in various 
configuration to polyphase supplies. Fil- 
tering of a particular harmonic is 
achieved by the system of interconnec- 
tion of the coils rather than by band-pass 
filters. A frequency multiplier therefore 
provides a simple, static, and highly effi- 
cient means of producing a controllable 
output at higher-than-supply frequency. 

The application of frequency modu- 
lators arise both from their frequency 
multiplication property and from their 
power modulation property. A number 
of current and proposed applications are 
discussed in the paper. 
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9099 A METHOD FOR IMPROVING 
THE REGULATION OF 3- 
PHASE POWER SUPPLIES 

F. J. Heath, Canadian General Electric 

Co. Ltd., Toron.o. 

The regulation of a 3-phase full-wave 
rectifier when protected by current limit- 
ing reactors is much worse than would 
be expected if one assumes that the recti- 
fier presents a resistive load to the power 
transformer. The reason for this poor 
regulation is that the currents drawn 
by the rectifiers have a very large har- 
monic content which is attenuated by the 
current limiting reactors. The use of 
capacitors across the secondary of the 
transformer provides a low impedance 
path for the harmonic currents and re- 
sults in improved regulation of the power 
supplies. 

In an experiment on a 50-kw broadcast 
transmitter the regulation was reduced 
from 5.2% to 2.8% by the addi.ion 
of the capacitors mentioned above. 


Beddoes 
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9083 CODERS FOR COMPRESSING 
THE BANDWIDTH OF SPEECH 
SIGNALS 

M. P. Beddoes, University of 

Columbia, Vancouver, B.C. 

Excessive wastefulness of the speech 
waveform for representing the very lim- 
ited number of speech sounds is com- 
mented on. For example, a channel with 
40 db signal to noise ratio and a 3-kc 
bandwidth is shown to be capable of 
suppor.ing not one but 300 speech sig- 

nals. This is a theoretical limit. For 

background purposes, the following 
coders for compression of speech signals 
are described: frequency modulation; 

Vocoder; two frequency dividers; slope- 

feedback. 

A new method of specifying the speech 
signal in terms of three parameters is 
given. This is shown to lead to reduced 
bandwidth. Possible uses of existing 
compressors with special attention to the, 
as yet untried, slope-feedback coder, 
with the new method are outlined. 

A short description of experimental 
apparatus for testing the slope-feedback 
coder is given. 


9062 AN OBSTRUCTED PATH VHF 
RADIO SYSTEM 

J. M. Bain, The Bell Telephone Co. of 

Canada, Montreal. 

A 120-mile, single-hop vhf radio sys- 
tem has been installed between Emeril, 
Labrador and Lake Barbel, Quebec on a 
temporary basis. Designed to provide 
teletype and telephone service to the 
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mining community at Lake Barbel and 
Lake Jeannine, it consists of three paral- 
lel radio systems operating in the 152- 
174 mc band. The paper includes a 
description of the radio and multiplex 
equipment used plus the results of some 
system evaluation tests consisting of 
measurements of rf levels, test tone sta- 
bility and circuit noise. These results are 
then compared with the theoretical values 
calculated from the original design 
figures. 


9036 SWITCHING CONSIDERATIONS 
FOR STANDBY APPLICATIONS 
IN MICROWAVE INSTALLA- 
TIONS, 

M. Harp, Lenkurt Electric Inc., San 

Carlos, Calf., and R. A. Marsh, Lenkurt 

Electric Co. of Canada Ltd., Vancouver, 

B.C. 

The requirements for high speed in 
automatic standby switching systems are 
reviewed. A transfer arrangement is de- 
scribed which is applicable. to operating 
standby providing an anti-fade diversity 
fea.ure, in addition to equipment failure 
protection. A second arrangement is dis- 
cussed which features a microwave ferrite 
switch to yield milli-second service 
restoration. In addition, the special con- 
siderations involved in a one-standby for 
three-operating system are covered, with 
details of a practical one-for-three operat- 
ing system. 


Marsh Crysdale 

9016 PERFORMANCE OF THE 
CANADIAN JANET B SYSTEM 
IN THE AURORAL ZONE 

J. H. Crysdale, Defence Research Board, 

Ottawa. 

The Canadian Janet B system, develop- 
ed by Ferranti Electric under DRB con- 
tract, has undergone extensive trials on 
a circuit in the auroral zone, between 
Edmonton and Yellowknife, at frequen- 
cies in the vicinity of 40 and 50 mc. 
Circuit performance and its correlation 
with geomagnetic conditions have been 
analysed with the assistance of an IBM 
650 computer. 

Performance was reasonably satisfac- 
tory during periods when the meteoric 
mode predominated. However, the error 
rate usually increased and at times be- 
came excessive when auroral propagation 
occurred. The circuit was adversely 
affected by low lying absorbing layers 
produced by intense solar flares. 

Conclusions and recommendations are 
presented and discussed. 


9120 DEVELOPMENT OF A _ SYD- 
NEY, N.S./ST. JOHN’S, NFLD. 
CANADIAN NATIONAL 
MICROWAVE SYSTEM 

C. Bridgland and A. Piechota, Canadian 

National Telegraphs, Toronto; and B. 

MacKenzie, Standard Telephones & 

Cables Ltd., London, England 

A 650-mile radio relay composed of 

22 line-of-sight paths now supplements 

the Canadian National Communications 
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between Sydney, N.S. and St. John’s, 
Nfid. Overcoming a 70-mile overwater 
section at the Sydney end of the system 
was a major problem. Standard Tele- 
phones & Cables’ equipment suitable for 
transmission of television program or 
the equivalent of 600 toll quality message 
circuits was selected for the project. 
The system, divided into three sections 
with back-to-back terminals at Corner 
Brook and Gander for general communi- 
cations, also provides television to any 
locations along the route. Each section 
has a separate comprehensive supervisory 
and control facility from the terminals. 


Bridgland Piechota 
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Address 
Booth 
People 
Principals 
Products 


What the exhibitors are showing 


+ indicates IRE member; 


Alfax Paper & Engineering Co., 
P. O. Box 125, Westboro, Mass. 
Booth 266 

Milton Alden, S. C. Sviokla. 


Alfax electrosensitive recording paper. 


American Electrical Heater Co., 

6110 Cass Ave., Detroit 2, Mich. 

Booth 558 

Robert A. Kuhn, Frank W. Kuhn?, Rich- 
ard C. Oxley, B. Vincent Benton. 
Full line of American Beauty electric soldering 
irons, conventional and transformer types. Also 
temperature regulating stands for conventional 
irons, and many special sizes and shapes of 
tips Includes three new models of temperature 
regulating stands*; model T-12-XF transformer 
operated iron with extra-flexible, ultra-lightweight 
cord*; 3/32 in. tip-element for extreme preci- 
sion soldering*. 


The American Superior Electric Co. Ltd., 
174 Evans Ave., Toronto 18, Ont. 
Booth 136 

J. S. Louden, P. R. James, J. C. Fitz- 
Gerald, F. W. Murphy, J. Zenuh. 
Diversified line of new products under the theme 
“All New in °59". These include Powerstat 
variable transformers*, Stabiline automatic volt- 
age regulators*, Varicell adjustable ac/dc power 
supplies*, Slo-Syn synchronous motors*, Flexi- 
former packaged transformer primary*, Dub-L- 
Plug dual electrical connectors*, Supercon elec- 
trical connectors*. 


Ampex American Corp., 
1458 Kipling Ave. N., Rexdale, Ont. 
Booth 450 

J. D. Livingston, Tom Dalzell+, Hart 
Kinnear, James E. Detlor, Dave Ohman, 
Dan Hake. 

Ampex audio, video and 
cording equipment and accessories. 


instrumentation re- 
Items dis- 
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played will include AR200 solid state airborne 
magnetic tape recorder for data acquisition*; 
FRIOOA analog tape recorder/reproducer for 
ground or laboratory installation; FR300 high- 
speed digital tape recorder/reproducer for com- 
puter applications*; TC10 fm calibration port- 
able test instrument for calibration and align- 
ment of any standard fm modulator /demodulator 
system*; SE10 automatic tape degausser for 
fast and complete erasing of magnetic tape; 
VRIO00B recording head as used in Ampex 
Videotape recorders; computer and instrumen- 
tation tape*—the first of a full line of Ampex 
manufactured tapes. 


Andrew Antenna Corp. Ltd., 

606 Beech St., Whitby, Ont. 

Booth 258 

John C. Annett?, R. P. Matthewst 
Curtist, William J. Judd. 

Andrew Corp., Andrew California Corp. 

Heliax flexible transmission line, extremely 
high power waveguide assemblies, standard rigid 
transmission lines, a wide assortment of com- 
munication antennas, including the well-known 
Unipole, high-gain omni-directional antennas, 
high-gain pencil beam types for microwave, and 
new large parabolic antennas for scatter sys- 
tems*. Also plastic radomes for microwave 
antennas. 


, R. H. 


A. T. R. Armstrong Ltd., 

700 Weston Rd., Toronto 9, Ont. 

Booth 342 

A. T. R. Armstrong, D. F. Eakin, D. I. 
Snell, J. C. Culbert. 

Sarkes Tarzian, Inc. (Rectifier Div.), Reeves 
Soundcraft Corp., Essex Electronics Ltd., Sili- 
con Transistor Corp., Akro-Mils, Inc., Potter 
& Brumfield Canada Ltd., Good-All Electric 
Mfg. Co., Model Engrg. & Mfg., Inc. (Tru- 
Ohm Prods. Div.). 
Silicon rectifiers, 
netic tape; coils, 


diodes and transistars; mag- 
pulse transformers and delay 
lines, including new Essex epoxy-encapsulated 
modular types*; mylar, paper and polystyrene 
dielectric capacitors; relays; storage cabinets 
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indicates New Product 


and components; precision wire wound 
including new Tru-Ohm series S-AL 
leads and silicone coating’; Reeves 
electrical insulating tape*. 


for tools 
resistors, 
with axial 
new vinyl 


Astral Electric Co. Ltd., 

44 Danforth Rd., Toronto 13, Ont. 

Booth 338 

D. W. Rippin?, B. D. Coyne, D. Reid. 
Belling & Lee Litd., Hellerman (Canada) Litd., 
Ungar Electric Tool Co. of Canada. 
Belling-Lee plugs, sockets and connectors — 
coaxial, miniature and subminiature* types; 
printed circuit accessories*; fuses and holders, 
delay /overload switches, including new L.422 
thermal delay switch*; terminal blocks and 
binding posts. Hellerman cable strapping, mark- 
ers and tools, including high temperature 
markers for aircraft and similar applications*. 
Ungar soldering irons, elements, bits and tiplets, 
featuring printed circuit desoldering tips.* 


Atlas Instrument Corp. Ltd., 

50 Wingold Ave., Toronto 19, Ont. 
Booth 350 

Les Bradford, Fred Dargeant, Bernie 
Feldmant, Al Rosenthal*, Tom Chris- 
tiansen, Bill Terry, Barry Oliver, Al 
Brown, Marty Goldberg, Ed Watts. 
Dymec, Electro Products Labs., Lindgren, 
Gertsch, Hewlett Packard, Kin-Tel, Massa, 
Sierra, Skydyne, Taller & Cooper, Tel-Instru- 
ment. 

Hewlett Packard test 
test systems from dc to 
frequency measuring equipment and ratio trans- 
formers; Electro Products magnetic pickup 
probes; Kin-Tel dc instrumentation and closed 
circuit television; Lindgren rf screened rooms; 
Sierra transmission line test equipment; Tel- 
Instrument voltage regulators, vibration § cali- 
brators and television test equipment; Skydyne 
test equipment, transit cases and mobiles; Taller 
& Cooper automatic data reduction and toll 
equipment; Massa’s range of multi-channel 
recording systems* and rapid printers*. 


equipment and Dymec 
microwave; Gertsch 
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Atlas Polar Co. Ltd., 

60 Northline Rd., Toronto 16, Ont. 

Booth E24 

Ralph E. Ander, Hugh MacKay, Jack 
Stevens. 

United States Motors Corp. 

Wide range of diesel, gasoline and propane 
powered auxiliary and standby generating sets, 
from 1,500 watts to 100 kw. The feature of 
the display will be a new 10-kw diesel ‘“‘Micro- 
power” no-break standby generating set—this 
unit will be in actual operation in the booth*. 


Atlas Radio Corp. Ltd., 

50 Wingold Ave., Toronto 19, Ont. 
Booth 344 

J. R. Bass, D. McCormick, T. Keenan. 


Electro Prods. Labs., H. H. Smith, Elco, Preci- 
sion Apparatus, Pace Electrical Instruments, 
Switchcraft, Drake Mfg., E.M.1., Sargeant Elec- 
tric, Borg, Jur-Amsco. 

Wide range of components and equipment in- 
cluding dc power supplies, radio and televi- 
sion hardware and components, JAN and com- 
mercial molded sockets, Varicon and other con- 
nectors, Varipak printed circuit enclosures, test 
equipment, panel meters, switches, microphone 
plugs and jacks, stack switches, pilot light as- 
semblies and jewels, loudspeakers, tape-decks, 
rotary switches, precision potentiometers, frac- 
tional hp motors, Micropots and Microdials. 


Automatic Electric Sales (Canada) Ltd., 
185 Bartley Dr., Toronto 16, Ont. 

Booth 559 

A. C. Stewartt, J. D. Breedon, R. W. 
Lindsey, B. H. Martin, T. Joyce, W. 
Carbery. 

Automatic Electric (Canada) 
Electric International, Inc. 

A comprehensive display of Automatic Electric 
relays, rotary and stepping switches, push-keys, 
lever keys, lamp-jacks, and electrical control 
apparatus. 

Booth 563 ; 

R. C. Fawcett, J. R. Simpsont, G. G. 
Bews, R. A. Marsht, M. J. MclInroy, 
M. Harp. 

Lenkurt Electric Co. of Canada Ltd. 

This display will include Mobiltel equipment, 
both base station and subscriber; type 23A Data- 
tel; the new 4597 Program Channel*; type 
45CX equipment, type 74A Microtel; and test 
equipment. 


Ltd., Automatic 


Aviation Electric Ltd., 

200 Laurentian Blvd., Montreal 9, Que. 
Booth 251 

F. Williamst, J. Ford, W. Ratcliffe. 


Bendix Aviation Corp., M. C. Jones, Waterman 
Products, Aermotor Co., Aircraft Specialties, 
Hamlyn Electronics, Robinson Technical Prod- 
ucts, Mark Products. 

Synchros, connectors, vertical gyros, aircraft 
and marine communication equipment, anten- 
nas, specialized electronic and electro-mechanical 
equipment including the AEL ball resolver* and 
torpedo course control*. Complete line of 
Waterman Products Co. instruments and test 
equipment including model P1B7X2 color tv 
monitoring Panelscope*, model P1B2X10 gen- 
eral purpose Panelscope*, and model S-16-A 
tv and hi-fi Craftscope*. 


Bach-Simpson Ltd., 

1255 Brydges St., London, Ont. 

Booth 128, 229A ; 

J. R. Bach, R. Wilton, C. F. Bates, G. 
Smith, A. Peters, C. Hoskint. 

Welwyn Canada Ltd., Radiometer. 

A large display of panel instruments and 
Canadian-made test equipment, including last 
year’s Exhibit Award winning oscilloscope, a 
new concept in frequency monitor switchboard 
instruments*, and the new Simpson Add-a- 
Tester*. Welwyn high stability carbon resistors 
will include new types for computer applica- 
tions*, and typical instruments in the electronics 
and electro-chemical fields will be featured in 
the display of Radiometer products. 


Barnard Stamp & Stencil Ltd., 

8 George St., Box 295, Hamilion, Ont. 
Booth 531 

R. W. S. Freeman. 
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Rejafix, England. 

Printing equipment, inks and accessories suit- 
able for marking capacitors, fuses, relays, re- 
sistors, transformers, transistors, tubes, etc. The 
line includes hand-operated, semi-automatic and 
fully-automatic models; printing plates and 
type; air drying and special ceramic inks. 


Bayly Engineering Ltd., 

Hunt St., Ajax, Ont. 

Booth 247, 249 

Pat Bayly+, Howard Philp7, Don Mc- 
Pherson, Barry Joyce, Ted Doeringer, 
Wally Wilson. 


Arnold Engineering Co., Allen B. Du Mont 
Laboratories, Inc., Brush Instruments, Boonton 
Radio Corp., Boesch Mfg. Co., Inc., Sorensen 
& Co., Inc., Beta Electric Corp., De Mornay- 
Bonardi, M.C. Jones Electronics Co., Inc. 
Recording equipments and systems; transistor- 
ized power supplies, and voltage regulators; 
140 kmc microwave equipments; magnetic ma- 
terials, toroidal cores; single and double beam 
oscilloscopes; recording cameras; signal genera- 
tors, rf voltage standards, Q comparator; 
toroidal winding equipment; filters and tele- 
phone jacks. New items include Sorensen series 
QC transistorized dc-to-de converters*; Boonton 
type 225-A signal generator for 10 to 500 mc*; 
De Mornay-Bonardi W-size instruments and 
components for the 90 to 140 kmc frequency 
range*. 


Beatty Brothers Ltd., 

Fergus, Ont. 

Booth 162 

W. H. Fuller, H. M. Anderson, R. M. 
Cuddy, O. B. Brown. 

Models and accessories associated with the 
Beatty communication tower and mast line, 
with emphasis on the new 10 in. series diagonal- 
braced mast sections*. 


Belden Mfg. Co., 

415 So. Kilpatrick, Chicago 44, Ill. 

Booth 164 

Warren Stuart, James Olson, Merton 
Scott (Belden); Wm. Newport, Wm. Mar- 
tin, R. Stevenson (White Radio, Hamilton, 
Ont.). 
Wide range of electronic wires and cables. 
Cables include microphone, sound and _ inter- 
com, tv camera, broadcast audio and video, 
welding, coaxial, bare braided and stranded 
types. Hook-up wires to MIL specs., magnet 
and lead wires will also be displayed. New 
products include Beldfoil shielding, used in 
sound and intercom cables*; type 8283 color 
tv camera cable*; size 51 Celenamel magnet 
wire*; and type 842 1 stereo or hi-fi connecting 
cable*. 


Bishop Sons & Co. Ltd., 

588 Eastern Ave., Toronto 8, Ont. 

Booth 257 

G. H. Bishop, V. A. Bishop, R. W. Bish- 
op, R. M. Bishop. 


Complete facilities for the manufacture of 
electronic sheet metal work. Samples, models, 
kits, prototypes, experimental and short run 
production without tooling charges on chassis, 
cabinets, racks, panels, etc., for aircraft, com- 
munications, radar, radio and television, data 
processing, computers. Precision layout for hole 
punching, drilling, templates and jigs. Specialists 
in welding on all metals. 


Camloc Fastener Corp., 

22 Spring Valley Rd., Paramus, N.J. 
Booth 163 

Bennet F. Becker, Herbert F. Peppel. 

New electronic chassis latch #35L*, in addition 
to the proven 21L version; quarter-turn fasteners 
with a wide variety of head styles from the 
miniature 5F through the rugged 91F series; 
7Cl1 series quick release cable and _ harness 
clamp in sizes from “% in. to 1% in, diameter; 
new 7F push button fastener*. 


Canada Stamp & Stencil Co. Ltd., 
74 Dundas St. E., Toronto, Ont. 
Booth 256 

C. Thuro, K. Leonard, R. Murray. 


B. Grauel & Co. K.G., The Lectroetch Co. 

Wide range of industrial and commercial mark- 
ing machines, supplies and equipment. Dry 
offset printing presses for marking component 
parts and finished products; electrolytic etch- 
ing equipment; steel and rubber stamps, dies 
and printing plates; rubber printing belts; name- 
plates and nameplate detail presses; steel in- 
dent wheels and marking heads; stencils; inks; 
embossers and labelers; steel type and holders. 
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* January; 


The B3/FRV_ dry offset printing press with 
variable speed drive will be featured*. 


Canada Wire & Cable Co. Ltd., 

Postal Stn. “R”, Toronto 17, Ont. 

Booth 452 

Sales and technical personnel. 

Telecables and Wires Ltd., Winnipeg, Man. 

A full range of magnet wires, coaxial cables, 
rf cables in addition to telephone and communi- 
cations wires and cables. 


Canadian Applied Research Ltd., 

750 Lawrence Ave. W., Toronto 19, Ont. 

Booth 349 

D. J. Dalzell, P. L. Buliock, H. M. Pipher, 
G. J. Evans. 

CARL, Rank Cintel, 
Crouzet. 

CARL ANADAC navigation computer system*, 
automatic tri-film processor, instrumentation 
cameras, airborne profile recorder, station mag- 
netometer, ice detectors and de-icing controllers; 
Rank Cintel electronic photo printer; Robot re- 
cording cameras; Librascope computer compo- 
nents; Crouzet true airspeed computer. 


Robot-Foto, Librascope, 


The Canadian Astronautical Society, 
Downsview, Ont. 

Booth 566, 570, 572 

Members of CAS. 

A substantial astronautical display — in addi- 
tion to items of Canadian crigin, most of which 
will be submitted by the Society itself, there 
will be several impressive items, never before 
shown in Canada, made available by the United 
States Army Signal Corps, who are guests of the 
Society at the convention. See special report on 
page 69. 


Canadian Electronics Engineering, 

481 University Ave., Toronto 2, Ont. 
(Maclean-Hunter Publishing Co. Ltd.) 
Booth 360 

C. A. King, Harold Price7, I. R. Dutton?, 
R. E. Swan, K. Winchcombe. 

The technical publication serving Canada’s 
electronics industry in management, research, 
design and application. Published monthly on 
the 4th. Industry Review and Forecast in 
New Products Review in March; Com- 
ponents and Equipment Directory in June; 
Pre-IRE Canadian Convention issue in October. 


Canadian General Electric Co. Ltd., 
Electronic Tube Section (Radio Valve Co. 
Ltd.), 

189 Dufferin St., Toronto 3, Ont. 

Booth 352 

John R. Oakley, R. S. Thompsont, W. 
Shenton, R. E. Magnus, G. R. Farrell. 
Semiconductor devices including rectifiers, con- 
trolled rectifiers*, transistors and diodes. The 
display will include an operating demonstration 
of the silicon controlled rectifier, and a setup 
for the sortation of semiconductor diodes. 


Canadian Marconi Co., 

2442 Trenton Ave., Montreal, Que. 

Booth 137, 139, 141 

A. Marshall, W. Halton, John Robinson 
and others. 

A full range of radio relay systems and of 
land, sea and air communications and naviga- 
tional equipment, closed circuit television, in- 
struments, and special installation and main- 
tenance services. 


Canadian Marconi Co., 

Electronic Tube & Component Div., 
830 Bayview Ave., Toronto 17, Ont. 
Booth 145 

J. Biscott, H. Tracey, R. Cameron, G. 
Morton?, A. Ferry?t. 


National Radio, Clarostat. 

Complete line of electron tubes, National re- 
ceivers, Clarostat resistors and controls. The 
new 23-in. Marconi RVC television picture tube 
will be featured*. 


Canadian Patents and Development Ltd., 

National Research Building, Ottawa, Ont. 
Booth 345 

J. R. Johnson, K. G. Lund, S. A. Gard- 
iner. 

National Research Council, Department of Na- 


tional Defence, and other Government Depart- 
ments. 
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All items on display will be new inventions 
owned by the Government of Canada, and 
available to industry under license. See special 
report on page 71. i 


> arree Pratt & Whitney Aircraft Co. 
td., 

P. O. Box 10, Longueuil, Que. 

Booth 545 

J. E. Smith (Cdn. Pratt & Whitney), and 
representatives from each department of 
Norden. 


Norden Div. of United Aircraft Corp. 

Synchros, servo motors, numerical control 
equipment, analog-to-digital encoders, fire con- 
trol equipment, closed circuit television camera. 


Canadian Radio Technical Planning 
Board, 

200 St. Clair Ave. W., Toronto 7, Ont. 
Booth 131 

Unmanned rest booth. 


Canadian Research Institute, 

46 St. George St., Toronto 5, Ont. 
Booth E10 

R. Spencer Soanes, 
Wolfgang Petschke. 
Canadian Research Institute, P. Gossen & Co., 
GmbH, Baird-Atomic, Inc., Photovolt Corp., 
Buckleys (Uvral) Ltd., Emel Establishment. 
Electronic test equipment, panel meters, preci- 
sion portable electrical instruments, geophysical 
instruments, industrial test sets, high voltage 
breakdown testers. New products include Emel 
magnesium-alloy housed 8mm _ professional 
movie camera*; Baird-Atomic model KY-1 di- 
rect reading flame photometer*; CRI model 
DV-12V dc high-voltage test set and wire 
sparker*. 


Egon Manthey, 


Canadian Westinghouse Co. Ltd., 

Tube Div., Box 510, Hamilton, Ont. 
Booth 252 

A. Peters, G. F. Beaumont?, J. W. An- 
dersony, E. D. Smith, W. Choat. 

Range of receiving, cathode ray, power and 
industrial tubes. A feature will be a special 
Ts display of the Permadion memory 
tube*. 


Central Scientific Co. of Canada Ltd., 

146 Kendal Ave., Toronto, Ont. 

Booth 166 

W. G. Eidt, J. B. West, E. G. Beattie. 
Atomic Laboratories, Inc. 

Complete line of vacuum pumps and accessories 
for tube manufacturers or wherever high 
vacuum is required in the electronics industry, 
including drying ovens, and Flo-Atron multiple 
flow discharge units. 


CERL-DALE Ltd., 

18 Curity Ave., Toronto 16, Ont. 

Booth 260 

K. J. S. Beeby, J. Brandfas, K. Game, 
I. Gates, G. Pointon. 

Dalohm precision wire wound, deposited carbon 
and metal film resistors; miniature power re- 
sistors; trimmer potentiometers*; power type 
wire wound vitreous enamel coated fixed re- 
sistors and rheostats; variable transformers; 
automatic and manual voltage regulators; 
custom-designed and made resistors. 


C. P. Clare Canada Ltd., 

2700 Jane St., Box 134, Downsview, Ont. 
Booth 246 

Victor. H. Ames, Allan H. Royce. 

A complete range of relays, including herme- 
tically sealed, subminiature, mercury-wetted con- 
tact, and telephone types, together with step- 
ping switches. An additional feature will be a 
recently developed filament voltage regulator, 
designed primarily for vehicular communica- 
tion applications*. 


Collins Radio Co. of Canada Ltd., 

11 Bermondsey Rd., Toronto 16, Ont. 
Booth 551 ‘ 

A. I. O. Davies, J. H. McLeod, H. 
Binions, E. H. Edget, P. R. Wharton, M. 
Fothergill. 

Collins Radio Co., Cedar Rapids, Iowa. 
Airborne equipment including AN/ARN-46 
Tacan navigation set, AN/ARC-552 uhf trans- 
ceiver, 618T ssb hf transceiver, 621A-2 trans- 
ponder, doppler navigation system, 17L-8/51X- 
3/344D-1 lightweight vhf communications set, 
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Accent on astronautics 


Space electronics will be featured at 
the Convention in both a complete 
session of papers on Friday morning 
and a comprehensive display by The 
Canadian Astronautical Society in 
Booths 566, 570 and 572. 

CAS expects to present the follow- 
ing items: a working exhibit of the 
CHARM (Canadian High Altitude 
Research Missile) electronic system, 
including the telemetering transmitter, 
encoder, receiver, decoder, automatic 
data-reduction unit and _ recorder; 
rocket-motor thrust rig, and solid pro- 
pellant loading and extraction ma- 
chine; full-scale CHARM _ rockets; 
dummy solid-propellant fuel grains 
in inhibitors, a tracking receiver, fir- 
ing panel and _ full-scale rocket 
launcher. 

Other items, made available by the 
United States Army Signal Corps, in- 
clude: full-scale “Cloud Cover Satel- 
lite” of the type recently put into or- 
bit; full-scale Vanguard satellite em- 
ploying solar batteries to power its 
electronic circuitry; the electronic sys- 
tem of the “Score” Atlas satellite of 
the type used to transmit President 


Eisenhower's message from _ space; 
and an exhibit demonstrating an ad- 
vanced dc converter for space re- 
search instrumentation. 

Other space electronics items used 
in the U. S. Army’s astronautical re- 
search program will also be displayed. 

Photo shows CAS helical antenna 
used for tracking the Pioneer II moon- 
probe, mounted outside the Automo- 
tive Building at last year’s Conven- 
tion. 





and the new 618F-1 360-channel lightweight vhf 
transceiver*. Scale model of log periodic an- 
tenna for ground communications*. Automatic 
tape control*, record and playback amplifiers 
for broadcast. A complete amateur station of the 
new S-line ssb/cw equipment, including 75S-1 
receiver*, 32S-1 exciter/transmitter*, and 30S-1 
amplifier*. 


Conrad, Inc., 

141 Jefferson St., Holland, Mich. 

Booth 244 

Donald F. Beechey, Charles F. Conrad, 
Roger D. Kragt, Keith L. Dadd. 

19 portable chamber for high 


New Temp-Rac 
conditioning or testing* 


and low temperature 


The Constanta Co. of Canada Ltd., 

280 Regina Ave., Montreal 19, Que. 
Booth 146 

R. P. Aldred, Bruce M. Pfeiffer. 

High stability precision carbon film resistors, 
including molded and hermetically sealed types 
from 1/10 watt to 2 watts. The range will be 
illustrated by three sizes of molded resistors: 
type N-5-M, 4% watt, 10 ohms to 5 meg, +1%; 
N-8-M, “% watt, 10 ohms to 2.5 meg, +1%; 
N-9-M, % watt, 10 ohms to 1 meg, +1. 


Constellation Components Co., 

136 Tower Dr., Scarborough, Ont. 

Booth 449 

C. G. (Chuck) Bell, E. J. (Jack) Mulvey. 
Licon, Engel & Gibbs, Muirhead, Torsion Bal- 
ance Co., Electro Development Corp., Auto- 
tronics, Moog Valve. 

Switches, servo components, transformers for 
transistorized and airborne equipment. New 
products will include sensitive mercury switches*. 


Allan Crawford Associates, 

P. O. Box 214, Willowdale, Ont. 

Booth 358 

Allan R. Crawford, R. M. Ghen, N. 
Sloan, J. H. Smiley. 


Electronic Associates Inc., John Fluke Mfg., 
Technical Measurement Corp., Weinschel Engrg. 
PACE TRI10 transistorized analog computer‘, 
X-Y plotters, digital voltmeters; Fluke ac-dc 
differential digital voltmeter*, .005% accurate 
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current supply* and voltage source*, 1,500 and 
2,000-volt high stability nuclear supplies*, and 
other types of instrumentation including dc 
differential voltmeters, calibration and labora- 
tory power supplies; Tech. Meas. totally tran- 
sistorized 256-channel pulse height analyzer’, 
complete range of radiation measuring equip- 
ment including scalers, single-channel pulse 
height analyzers and ratemeters; Weinschel pre- 
cision attenuators, terminations and new dual- 
channel insertion loss measuring equipment’, 
attenuator calibrators and a thermistor bridge* 


Geo. W. Crothers Ltd., 

1101 Millwood Rd., Leaside, Toronto 17, 
Ont. 

Booth 133 

D. K. Richardson, 
Nielsen. 

Kohler Co. : ; 
Generating plants of various sizes, stressing 
standby and mobile application for electronics, 
in ratings from 500 watts to 500 kw. Gasoline, 
propane or diesel engine driven, air or liquid 
cooled, standby or sole source. A complete 
supply of components, including switchgear, is 
also available. New electric plants available 
include 2, 5 and 7.5-kw air-cooled diesel gen- 
erating plants in manual, remote or push- 
button start, and in various ac voltages*. 


A. R. Oliver, P. C. 


Daystrom Ltd., 

840 Caledonia Rd., Toronto 19, Ont. 
Booth E26 

H. W. Cowan, D. Beattie+, G. Rosamond, 
R. J. Berry, W. Clark, C. Rutledge, R. 
Rae, G. Kennedy. 

Daystrom-Weston, Daystrom Pacific, Daystrom 
Transicoil, Heath Co. 
Calibration consoles, panel meters*, precision 
metal film vamistors*, micro-module wafer re- 
sistors*, zero load electronic milli-voltmeter- 
ammeter*, sensitive relays, portable and labora- 
tory standard instruments, precision wire wound 
potentiometers, including rectilinear trimmer, 
high temperature miniature trimmer and sub 
miniature trimmer and subminiature ten-turn 
potentiometer. Various sizes of motors and 
motor-generators for both 60 and 400 cps, and 
synchronous motors. Mutual conductance tube 
analyzers, educational computers, read-out 
oscilloscope, transistor checker, transistorized 
portable clock radio, various Heath hi-fi sys 
tems. 
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Department of Transport, 
Telecommunications Branch, 
Ottawa, Ont. 

Booth546 

DOT personnel. 

See special report on page 73. 


Douglas Randall (Canada) Ltd., 
126 Manville Rd., Scarborough, Ont. 
Booth 253 

Geoff Geduld, H. D. Randall, E. Mul- 
doon, L. Williams, R. Smith 

Bourns Labs., Inc., ETC, Inc., North American 
Electronics, Diehl Mfg Co., Electronic Controls 
Ltd., Taurus Corp. 

Trimpot potentiometers, coils and transformers, 
silicon rectifiers, solderless terminals, servo- 
motors, resistors, and other components and 
equipment. 


Dynamic Gear Co., Inc 

20 Merrick Rd., Amityville, L.L, N.Y. 
Booth 336 
Tom Smith, Tony March, E. E. Whittak- 
er, Jim Scammel. 

Precision stock gears, hollow shaft and solid 
shaft differentials, assemblies, slip clutches and 
engineering services. A precision miniature 
three-gear differential will be featured*. 


E.M.IL.-Cossor Electronics Ltd., 
Woodside, Halifax County, N.S. 

Booth 142 

Harry Clarke, F. J. Martint, E. C. 
Richards, G. Beyrouty, C. Garrison. 


E.M.I. Electronics, A. C. Cossor, Dawe Instru- 
ments, Rank-Cintel, Spencer-Kennedy Labs. 

Wide range of oscilloscopes and ancillary equip- 
ment, stroboscopes, dynamic balancing equip- 
ment, noise and vibration measuring and analyz- 
ing equipment, closed — television equip- 
ment, special plifiers, lifiers, oscillat- 
ors, generators, ultrasonic ‘Cleaning equipment, 
etc. The new “Emitape” magnetic recording tape 
and the L2B portable tape recorder, specifically 
designed for the professional user, will be on 
display*. Other items of particular interest 
include E.M.I. closed circuit television cameras, 
Cossor logarithmic amplifier, E.M.I. type 6 
stroboscope, E.M.I. W.M.16 wide band oscillo- 
scope, and various working demonstrations. 





Edwards High Vacuum (Canada) Ltd., 
Cumberland Ave., Box 5 

Burlington, Ont. 

Booth W22 

R. G. Webster, P. W. King, M. P. 
Michaels, G. E. Neapole, M. Inglis. 


Edwards High Vacuum Ltd., England; S.A.E.S. 
Getter Co., Italy. 

A new 12-in. laboratory or small production 
coating unit will be operating and thin films 
will be deposited at the show*; new low cost 
leak detector*; ultra-high vacuum components 
to measure and obtain pressures to 10-*2 mm 
of mercury; diffision pumps with ultimates to 
5 x 10-7 mm of mercury; vacuum gauges and 
accessories. 


Eitel-McCullough, Inc., 

798 San Mateo Ave., San Bruno, Calif. 
Booth 129 

R. D. B. Sheppard, Berkley J. Baker, 


Fred Speaks, Fred Johnstone, Hal Yokela,: 


Robbie Robinson, Warren Hoffman. 
Eimac electron power tubes, super-power kly- 
strons, negative grid and ceramic reflex kly- 
Strons, ceramic traveling wave and transmit- 
ting tubes. Display will include a working 1,000 
watt klystron which delegates will be able to 
tune and adjust for themselves. 


Electro Sonic Supply Co. Ltd., 

543 Yonge St., Toronto 5, Ont. 

Booth 159 

C. D. MacKenzie, H. Nogly, A. Herron, 

B. Barnet, Miss B. Dempster, J. Moore, 

C. Savage. 
miconductor, Philco, Vitramon, El- 

ridge Thermionic, General Tran- 

sistor, Pennsylvania Fluorocarbon, Brady. 

A wide selection of electronic components and 

equipment, together with full technical informa- 

tion, representative of the stock normally avail- 

able from Electro Sonic. 
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Electrodesign, 

35 Mulhollard St., Toronto 19, Ont. 
Booth 366 

H. H. Schwartzt, H. C. Schwartz. 


Franklin, Nagard and other principals. 

Components, equipment and instruments in- 
cluding the Nagard dual channel oscilloscope 
and pulse generator, and the Franklin digital 
voltmeter. 


Electrochemical Products, 
Agincourt, Ont. 
Booth 562 
A. G. Shacki, John Babyt, John De 
Groot?, R. White and principals’ repre- 
sentatives. 
B & F Instruments, Behiman, Burr Brown, 
Computer Measurements, Electro Instruments, 
Electro Mechanical Research, Electron Prods., 
Electronic Tube Corp., Film Capacitors, Gen- 
eral Communications, Holt, Kistler, Lab. for 
Electronics, Levinthal, G. T. Meillon, Metronix, 
Miniature Electronic Corp., Nems Clarke, 
Northeast Scientific, Perkin Engrg., Photron, 
Radiation Counter Labs., Arthur C Ruge, Sage 
Electronics, Schaevitz Engrg., J. Langham 
jompson. 
Oscilloscopes and cameras, transistorized power 
supplies, high voltage power supplies, ac power 
supplies, audio voltage standards, bridge balanc- 
ing and calibrating units, accelerometers, timers 
and counters, panel mounted electronic volt- 
meters, transistorized amplifiers and millivolt- 
meters, transistorized digital meters, oscillo- 
graphic and direct-writing recorders, radar test 
sets and beacons, special purpose fm, am and 
cw receivers, transmitters, modulators, scintilla- 
tion crystals, engine indicator systems, measur- 
ing, indicating, recording and controlling devices, 
nucleonic instruments, world’s smallest potentio- 
meters, resistance thermometry elements, minia- 
ture wire wound power resistors, plastic film 
dielectric capacitors, transducers and test instru- 
ments. 


Electronic Industries Association of 
Canada, 

200 St. Clair Ave. W., Toronto 7, Ont. 
Booth 362 

Unmanned rest booth. 


Electronics and Communications, 
450 Alliance Ave., Toronto 9, Ont. 
(Age Publications Ltd.) 

Booth 435 

T. W. Lazenby, 
(Bud) Dallyn?, 
Trowell. 

ane = a and Communications magazine — 


Canada’s pioneer journal in the field of elec- 
tronics and communications engineering. 


R. C. Poulter?, H. E. 
J. R. Stocks, Miss D. K. 


Ferranti-Packard Electric Ltd., 

Industry St., Mount Dennis, Toronto 15. 
Booth 337 

G. W. L. Davist, L. R. Wood, 
Squires, D. Nuttall, J. Buck. 

High speed paper tape readers; magnetic storage 


drums; digital reservation equipment; rectifier 
stacks, photocells, pnpn switching diodes*. 


e. me. 


General Radio Co., 

99 Floral Parkway, Toronto 15, Ont. 
Booth 152 

Arthur Kingsnorthf, 
Bloist, Robert E. Wilson, 
Provant, C. E. Worthent. 


General Radio Co., West Concord, Mass. 
Instruments, accessories and standards for labor- 
atory, industry and military applications. Includes 
type 1429-A fuel gauge tester*; type 1650-A 
universal impedance bridge*; type 1305-A low 
frequency . polyphase oscillator*; type 1521-A 
graphic-level recorder; type 1554-A sound and 
vibration analyzer*; type 1632-A inductance 
bridge*. Also standards of resistance, induc- 
tance and capacitance; Variac auto-transformers; 
and a basic set-up for coaxial cable measure- 
ments. 


Stephen W. De- 
Richard J. 


The Glendon Instrument Co. Ltd., 
44 Wellington St. E., Toronto, Ont. 
Booth 335 

S. A. Rybb, D. A. 
Padgett. 

Wayne-Kerr Laboratories Ltd., Electronic In- 
struments Ltd., Evans Electroselenium Ltd., 
Croydon Precision Instrument Co. 

High accuracy and stability ph meters; automatic 
titrimeter; vibron electrometers; portable elec- 


Pitman, Miss Olivia 
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trometer used as dosimeter*; non-contacting 
vibration meter* and micrometer*; bridges cov- 
ering frequency range from 1000 cps to 250 mc; 
transistor adaptor for use with 15 ke to mc 
bridge*; electronic thermometer; photo-electric 
instruments for chemical and medical applica- 
tions; dc potentiometers; kelvin and wheatstone 
bridges; fluorometer. 


Hammond Mfg. Co. Ltd., 

Edinburgh Rd. & Speedvale Ave., 
Guelph, Ont. 

Booth 454 

Ross E. Wilson, Bob  Brucet, Bob 
Brownt, Crawford (Robbie) Robinsont, 
Peter Duncan, Harley Eiler, Ernie Brit- 
ton, K. W. Hammond, L. M. Hammond, 
R. S. Hammond, F. O. Hammond. 
Representative examples of iron-core and ferrite- 
core components, including transformers, chokes 
and reactors both for commercial application 
and to MIL-T-27 and JCNAAF-T-19 specifica- 
tions. Also on display will be high quality 
custom and stock metal items and cabinets for 
the electronics industry. 


Heinemann Electric Co., 

Pennsylvania Ave. & Plum St., 

Trenton, N.J. 

Booth 343 

B. A. Berlin, Edgard Bromberg, R. S. 
Kurtz, Bernard A. Plesser, Douglas T. 
Shaw. 


Electronic components, including circuit break- 
ers, overload relays, and time delay relays. 


John Herring & Co. Ltd., 

3468 Dundas St. W., Toronto, Ont. 

Booth 265 

John Herringt, Fred Utter, Tom Stone, 


Milton Prince, Jack McNiff. 

AEMCO, Barber-Colman, Fortiphone, H. B. 
Instrument Co., Hardwick-Hindle, Landis & 
Gyr, Mucon, George Rattray, Shallcross, 
Stevens-Arnold, Industrial Tectronics, Superite, 
Ripley. 

Relays, timers, flashers, fractional hp motors 
(shaded pole, symchronous, reversible, geared 
head), subminiature transformers, meteorological 
thermometers, resistors and rheostats, miniature 
ball and roller bearings, subminiature and volt- 
age sensitive ceramic capacitors, precision po- 
tentiometers, precision wire wound resistors, 
resistance standards, resistance boxes, percent 
limit bridges, wheatstone bridges, fault location 
bridges, galvanometers, rotary selector switches, 
special precision ball bearings, miniature differ- 
entials, electronic controls. 


Honeywell Controls Ltd., 
Vanderhoof Ave., Sesame 17, Ont. 
Booth 351 

W. J. Rimmer, J. C. Cowdrey 


MICRO SWITCH, Marion Instrument, 
Semiconductor Products Div‘<ton. 

A complete line of MICRO SWITCH prod- 
ucts, featuring the new Series II lighted push- 
buttons*, and the One-Shot pulse switch*; dis- 
play showing the 16 different colored cases 
available on the Marion Medalist line of panel 
meters*, and the Marion MCE-1 edgewise 
meter*; voltage regulator display utilizing the 
new Honeywell 3N45 power tetrode*. 


and 


M. J. Howard & Co. Ltd., 
1206 Bank St., Ottawa. 
Booth E12 

M. J. Howard7, C. L. 
Egant, W. W. Bartellt. 
Emerson & Cuming, Waters Mfg.. IMC Mag- 
netics. 
Plastic 
meters, 


Emerson Jr.7, G. 


materials, precision potentio- 
motors and servo components. 


dielectric 
blowers, 


Hysol (Canada) Ltd., 

P. O. Box 53, Stn. “R”, Toronto 17, Ont. 
Booth W4 $ . 

Russell H. Smith, David Caven, 
Jennert, Walter Thorpe. 

Epoxy insulating materials for potting and 
encapsulation of electrical and electronic power 
components. A new line of epoxy dipping com- 
pounds will be featured*. 


Bill 


The Institute of Radio Engineers, Inc., 

72 West 45th St., New York 36, N.Y. 
Booth 164 

William C. Coppt, Herbert A. Whitet. 
Publications of IRE, including proceedings, 
directory, standards, and transactions of pro- 
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fessional groups; IRE emblems, pins and mem- 
bership information. 


Instronics Limited 

11Spruce St., Box 100, Stittsville, Ont. 
Booth 553 

John Knowles, R. W. Price, D. E. Leach, 
D. Kromka, R. Fara. 
Allegany Instrument, Datex Corp., Donner 
Scientific, Empire Devices, eaten Labs., Milli- 
vac Instruments, Potter Inst. Co., Racal Engrg., 
Radio Frequency Labs., K.G., Stelma 
Inc., Texas Instruments. 

Equipment and instrumentation for the com- 
puting, data handling, communications, indus- 
trial and laboratory fields. New products in- 
clude Lumatron model 12 oscilloscope*; Racal 
model RA.17C/RA.66 panoramic receiver*; 
Donner model 3500 analog computer’; Datex 
model K-120 recorder print-out*; Lavoie model 
LA-302 Robotester*, LA-70A frequency meter* 
and LA-20W spectrum analyzer*; RFL model 
1605 comparator*; TI servo recorder*. 


International Rectifier of Canada Ltd., 
1581 Bank St., Ottawa, Ont. 

Booth 461 

E. F. Johnsoni, J. Cataldot, J. Vickrey#, 
J. Conto?. 

Silicon, germanium and selenium diodes and 
rectifiers; germanium self-generating and silicon 
photocells; silicon controlled rectifiers*. 


International Systcoms Ltd., 
8235 Mountain Sights Ave., 
Montreal, Que. 
Booth 255 

J. J. Kingan7, W. 
north, J. DiMichele. 
Hasler A. G. 

Land mobile and fixed fm, vhf radio tele- 
phone equipment, including new 30-watt units*; 
type PAX-12 12-line automatic telephone switch- 
board*; resonance and polarized relays*; auto- 
matic ‘dial telephones; Impulsograph, for re- 
cording the operating characteristics and per- 
formance of relays*. 


Ornstein?, J. Kings- 


Jerrold Electronics (Canada) Ltd., 
50 Wingold Ave., Toronto 19, Ont. 
Booth 443 : 

Ken Hynes?, Kirkaldy?, 
Dworkin?. 

Wide band sweep generators, with range from 
500 ke to 1200 mec; variable attenuators; os- 
cilloscope pre- amplifiers; coaxial switches; crys- 
tal marker generators. 


Kay Electric Co., 

14 Maple Ave., Pine Brook, N.J. 

Booth 536A 

John Gilmore, Kenny Scherzer. 

Sweeping oscillators, including Vari-Sweep 
model 400, noise figure measuring equipment, 
spectrum analyzer for telemetry at audio fre- 
quencies, transistorized test equipment, measure- 
ment of gain and loss in microwave systems, 
post carrier generators. 


Alex Alex 


Keithley Instruments, Inc., 

12415 Euclid Ave., Cleveland 6, Ohio. 
Booth 556 

Robert D. Wood. 

Electrometers, micro-microammeters, 
micro-volt/ammeter, milliohmeters, megohmet- 
ers, ac decade isolation amplifier, differential 
de amplifier, static meter, regulated high volt- 
age supply 


Kester Solder Co. of Canada Ltd., 

51 Bruce St., P. O. Box 474, 
Brantford, Ont. 

Booth 543 

Ernie Walton, Paul Perrault, C. L. 
ber, Jon Lloyd-Jones, J. A. T. Butler. 


Kester’s full line of cored solders, external 
fluxes, solid wire and bar, and iderforms 
in many shapes and sizes will be on display. 
Technical personnel will be on hand to dis- 
cuss problems and the use of these products 
in particular applications. 


de vtvm’s, 


Bar- 


Lake Engineering Co. Ltd., 

123 Manville Rd., Scarborough, Ont. 
Booth 436, 438 

A. Ainlayt, R. J. A. Turner, F. P. 
Taylor, E. E. Thompson. 

Aladdin Electronics, Birtcher Corp., Chicago 
Miniature Lamp, Consolidated Electronic juip- 
ment, Continental Carbon Corning Glass, 
Dialight Corp., Erie Resistor, Garlock Packing, 
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Canadian inventions on display 


Canadian Patents and Development 
Ltd., a subsidiary of National Re- 
search Council, is a crown corpora- 
tion responsible for licensing govern- 
ment-owned inventions to industry. 

On display in Booth 345 will be 
models of inventions now available 
on royalty or other basis. They come 
from the Department of National De- 
fence and other government depart- 
ments, National Research Council, 
and Atomic Energy of Canada Ltd. 
They include: 

An _ inexpensive, accurate  sine/ 
cosine potentiometer; a slow decay de- 
vice for electronic music; a cooling de- 
vice for power transistors; a new type 
of magnetic core memory for a digital 
computer and a jig for making it; the 
circuitry of a Doppler radar; a uhf 
coaxial line amplifier; a small light- 


Vibbh tip Whit 


\ 


weight power unit for battery oper- 
ated equipment; an automatic fre- 
quency control system for the 
reception of frequency shift keyed 
signals; a digital function resolver; 
and a transistor current overload pro- 
tective circuit. 

The magnetic core memory will be 
the subject of paper 9043 to be pre- 
sented by R.S.C. Cobbold of the De- 
fence Research Board on Friday 
afternoon. He will describe how a 
three-dimensional approach to the 
wiring of a coincident current mem- 
ory enables the usual 45-deg. “read” 
wire to be replaced by a wire that is 
at right angles to both “drive” wires. 
The method of construction is such 
that memories could be produced in 
a fully automatic manner by the use 
of appropriate jigs. 





Grayhill, Grigsby, Hawkesbury Wire, ITT Com- 
ponents Div., Kearfott (ferrites), James Knights 
Co., Kuthe Labs., Leecraft, Litton Components 
Div., Microdot, C. R. Snelgrove, Stanwyck 
Coil, Stege Electric, Transistor Electronics, 
Plastic Capacitors. 

A broad selection of the latest in electronic 
components, each illustrating the state of pro- 
gress achieved in each field. The exhibit will 
be modular in form, enabling it to be used 
for in-plant shows during the coming year. 


Masson Seeley & Co., Ltd., 

Booth E18, E20. 
F. T. Powell, R. G. Cocks, J. C. Bain. 
Industrial marking equipment, together with a 
wide variety of marked samples which will 
illustrate the versatility of the equipment. Ma- 
chines include the Masseeley models 31, 33 
and 41A, and many leading Canadian elec- 
trical and electronic manufacturers have kindly 
lent their marked products for display. 


The McBee Co. Ltd., 

179 Bartley Dr., Toronto 16, Ont. 
Booth 329 

P. R. Warkenton, S. J. Crause, W. G. 
Glover, Miss M. Naysmith. 

LGP-30 general purpose electronic digital com- 
puter, and the new High Speed Reader*, for 


reading information from punched paper tape 
into the LGP-30 computer. 


McCurdy Radio Industries Ltd., 

22 Front St. W., Toronto, Ont. 

Booth 245 , 
George E. McCurdyt, Ken MacKenziey, 
Pat Warhurst, Norm Farr. 


McIntosh Laboratory, Inc. 
Audio equipment for the broadcast, 
and motion picture industries, including 


television 
the 
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new SSS5000 packaged master control console. 
High fidelity equipment under the trade-name 
*‘McIntosh,”” and phonograph turntables. 


Measurements, A McGraw-Edison Div., 
Box 180, Boonton, N.J. 

Booth 555 

Al Eldridge, H. Roy Gray. 

Laboratory type signal generators, transistor 
test sets, grid dip meters, fm signal generators, 
pulse and — wave generators, vacuum tube 
voltmeters. /¢ model 560-FM signal generator 
will be featured, because of the great interest 
in test equipment designed for mobile radio 
equipment. 


Mel Sales Ltd., 

1969 Avenue Rd., Toronto, Ont. 
Booth 534 

F. J. Ball, J. B. Turner?, 
A. McQuarrie. 

Boonton Electronics, Endevco, Frequency Stand- 
ards, Int'l. Radiant, Instrument Development 
Lab., Kay Electric, Krohn-Hite, 

tronics, Narda, Reflectone, 

Research Instruments, Servo Corp. of A 

Tech pote Instrument Corp., Trad Looe 
Weldmatic 

A display “of the latest in electronic test in- 
struments and components, including the newest 
development in harness ne, using printed 
flexible techniques*. The new Trad model SG- 
54 signal generator will also be featured’. 


Lyle Smith, 


T. M. Moran & Associates, 

74 Pleasant Bivd., Toronto, Ont. 
Booth 467 

T. M. Moranft, 
Eustace. 


Services: management consultation, manpower 
research, professional and executive placement 


R. Van Middleswork, N 
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Exhibits 


Morina Electronics Engineering Co., 

52 Advance Rd., Toronto 18, Ont. 

Booth 444 ; 

L. G. Morina, F. Morina, H. Meath, Mrs. 
J. Hawes. 

Television antennas and towers, 
Skychief and Wavemaster antennas*, 
and Royal towers*. 


including the 
Skyline 


National Research Council, 
Ottawa, Ont. 

Booth 345 

See under Canadian Patents and 
Development Ltd. 


National Semiconductors Ltd., 

146 Bates Rd., Montreal 26, Que. 

Booth 134 

D. A. Anderson?, George Pankau, George 
W. Redmond?*. 

Standard and special Cadmium Sulphide and 
Cadmium Selenide photoconductive cells. Stand- 
ard cells to be exhibited include the NSL-2P, 
-3P and -4P open types*; NSL-5, -6 and -7 
head-on types*; NSL-11, -12 and -13 sealed 
tubular types*. Typical applications will also 
be demonstrated. 


New Departure Div., General Motors 
Corp., 

Bristol, Conn. 

Booth 254 

L. S. Merrill, Jay Clark II, John Mac- 
Kinnon, George Sharp, Thomas Benham, 
Ernest Pilsworth. 

R & M Bearings Canada Ltd. 

A comprehensive display of the various ball 
bearings used in instruments and guidance sys- 
tems. 


Northern Electric Co. Ltd., 

1600 Dorchester St. W., Montreal, Que. 
and Belleville, Ont. 

Booth E14 

M. Beresford, A. H. Gregory?, H. 
selle. 

General Precision Labs. 

Wire and cable products, including coaxial 
cable; R5470B master control system for radio 
broadcast station studio operation*; industrial 
television equipment; traffic monitoring equip- 
ment (in operation); industrial type Senior 
Magnaphone intercommunication equipment* 


Loi- 


PIC Design Corp., 

477 Atlantic Ave., East Rockaway, L.L., 
N.Y, 

Booth 235 

John L. Swane, Philip French. 

Precision breadboard kits for research and 
development, and a complete line of electro- 
mechanical stock parts of precision quality — 
gears, bearings, differentials, couplings, spacers, 
shafts, bevel gear boxes, etc. New products 
include a series of master precision bread- 
board kits*, and ultra precision ground shaft- 
ing*. 


Philips Electronics Industries Ltd., 
Electronic Equipment Group, 

116 Vanderhoof Ave., Toronto 17, Ont. 
Booth 549 

Harvey L. Pollockt, George W. Crossan‘. 
Philips, A. W. Haydon, Ebert Electronics, 
Haydon Switch, Scientific Atlanta, Oil Well & 
Water Locating Co., Analogue Controls. 
Broadband communications equipment, iono- 
spheric sounder, noise analyzer, recorders, re- 
lays, switches, potentiometers. 


Polarad Electronics Corp., 

43-20 34th St., Long Island City 1, N.Y. 
Booth 530 

A. A. Goldberg, R. J. Sheloff. 

Complete line of microwave test equipment 
including spectrum analyzers, signal generators 
and receivers. 


Potter & Brumfield Canada Ltd., 
135 Oxford St., Guelph, Ont. 
Booth 361 

Alan Laws, T. B. White. 
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Wide range of electro-magnetic relays of the 
following types: telephone, sensitive, general 
purpose, miniature, subminiature, latching and 
special purpose. New items include the series 
KA small general purpose CSA-approved 

lay*, and micro-miniature relays with ter- 
minals located on .2 in. x .2 in. co-ordinates for 
automatic printed circuit assembly techniques*. 


Premier Metal Products Co., 

337 Manida St., New York 59, N.Y. 
Booth 330 

Edwin L. Kossoy, Walter Odze. 

Consoles, racks, cabinets, chassis, utility boxes, 
speaker boxes, panels, cases, etc. New items 
include Prem-O-Rak modular consoles*, and 
heavy-duty Prem-O-Rak transmitter racks*. 


Prentice-Hall, Inc., 
Englewood Cliffs, N.J. 
Booth 463 

Wally Matheson. 


Publishers of books in the field of electronics, 
engineering and science. Now displaying an 
advance copy of “Encyclopedic Dictionary of 
Electronics and Nuclear Engineering’ by 
Sarbacher, to be published in November, 1959*. 


RCAF Institute of Aviation Medicine, 
1107 Avenue Rd., Toronto, Ont. 
Booth 542 

Fit.-Lt. J. M. Wheelhouse, 
Macnamara. 


Copper “‘man” used for clothing insulation as- 
sessment*; new protective helmet for aircrew 
with liquid seal ear “‘buns’’*; quick-adjust oxygen 
mask suspension*. 


F/O W. D. 


R-O-R Associates Ltd., 

1470 Don Mills Rd., Don Mills, Ont. 
Booth 261, 263 

J. S. Root, R. Haywood, R. Wood, W. 
Hastings, J. Stemler. 

Beckman Instruments, Inc. (Berkeley Div.), 
Bomac Labs., Inc., A/S Bruel & Kjaer, Helipot 
Div. of Beckman Instruments, Inc., Hughes 
Aircraft Co., International Electronic Research 
Corp., F. L. Moseley Co., Precision Instru- 
ment Co., Sanborn Co., Wandel & Goltermann. 
Comprehensive display of new components and 
instruments, including Moseley strip-chart re- 
corder, x-y recorder with character printer, tape 
translator; Sanborn 8-channel recording system 
and x-y recorder; Hughes semiconductor prod- 
ucts; IERC tube shields; Helipot precision po- 
tentiometers, featuring Canadian-made items: 
Bomac micro-wave tubes and components; 
Bruel & Kjaer test instruments, featuring an 
electronic voltmeter; Precision instrumentation 
tape recorder; Berkeley eput meters and 
counters*. 


Radio Trade Supply Ltd. 

595 Yonge St., Toronto, Ont. 

Booth 236 

Frank White Jr., Eugene Hyshka, Al 
Chrysler, Ward Leonard, Sprague, Rogers, 
Knight Kit. 

Ward Leonard wirewound resistors and re- 
lays; Sprague capacitors; Rogers special pur- 
pose, transmitting and industrial tubes; Knight 
Kit test equipment and hi-fi amplifiers, etc. 


Radionics Ltd. 

8230 Mayrand St., Montreal 9, Que. 
Booth 451 

S. H. Ungar, R. H. Carleton, G. Sadoer, 
D. Kirshner, G. F. McCarthy. 
Airborne Instruments Lab., FXR_ Inc., 
Vacuum Corp., Huggins Labs., N.J.E. 
Julie Research Lab., Westronics Inc., 
western Industrial Electronics Co. 
Comprehensive display including microwave 
components and instruments, automatic noise- 
figure indicator equipment, nuclear instruments, 
standards of resistance and voltage, recorders, 
high vacuum and leak detection equipment, 
traveling wave tubes, and general purpose test 
instruments. New products will include a com- 
plete range of 2 mm components from FXR 
Inc.*; SIE model R-2 voltmeter*, K-1 Micro- 
source*, and N-I signal generator*. 


Veeco 
Corp., 
South- 


Raytheon Canada Ltd., 

61 Laurel St. E., Waterloo, Ont. 

Booth 367 

J. R. Cann, J. E. Kadish*t, R. S. Williams, 
B. S. McConachie, T. W. R. East, T. 
deHaas, R. W. Dankwardt, H. O. Dykes, 
M. M. Feilchenfeld, L. R. Flumerfelt, 
J. M. Haynes. 
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Raytheon Co., Waltham, Mass. 

Components, transistors and vacuum tubes, in- 
cluding microwave power tubes. Also a radar- 
to-television scan converter for Bright Display 
systems*. 


Renfrew Electric Co. Ltd., 

349 Carlaw Ave., Toronto 8, Ont. 

Booth 231 

Sales and engineering staff. 

Divisions of Renfrew Electric: IRC Resistors, 
Jensen Speakers, Struthers-Dunn Relays. Also 
Amphenol Canada Ltd., Airtron Canada Ltd. 
Resistors, connectors, speakers, transformers, 
coaxial cable, relays, microwave components. 


Rogers Electronic Tubes & Components, 
116 Vanderhoof Ave., Toronto 17, Ont. 
Booth 150 : 

M. C. Patterson?, D. Simkins, J. Beardall, 
V. Cummings, J. Pounder, R. Gale, K. 
Johnstone, D. Hamilton, G. Armitage?*. 
Rogers, Philips, Mullard, Amperex. 

Receiving, transmitting, special purpose and 
picture tubes; speakers; capacitors; resistors; 
filters; ferrites and ferroxcubes. 


Rutherford Agencies, 

P. O. Box 1013, St. Laurent, Que. 

Booth 535 

E. D. Rutherford, D. A. Rutherford, 
W. C. Otto, T. R. Rosser. 
Cornell-Dubilier, Telequipment Ltd. 

Capacitors, vibrators and vibrator power sup- 
plies; Serviscope general purpose 3 in. oscillo- 
scope with automatic triggering. 


Ryerson Institute of Technology, 

50 Gould St., Toronto 1, Ont. 

(IRE Student Associate Branch) 

Booth 469 

E. L. Kerridge? and 3rd year students’. 
Display of projects for third year 
electronics students at Ryerson. The display 
will be centred around an interest-catcher in 
the form of a large-screen oscilloscope showing 
a moving outline of a human face. 


laboratory 


Sensitive Research Instrument Corp., 

310 Main St., New Rochelle, N.Y. 

Booth 532 

Marvin I. Steinberg, Robert Most. 
Self-checking laboratory standards, portable and 
panel-mounting ac-de reference standards, poly- 
rangers, millivoltmeters, voltmeters, microam- 
meters, milliammeters, ammeters, fluxmeters, 
electrostatic voltmeters, thermocouple _ instru- 
ments, ac-dc volt-amp-milliammeter, differential 
incremeter, radio frequency voltmeter, crest 
voltmeter 


Sigma Instruments, Inc., 

170 Pearl St., South Braintree, Mass. 
Booth 341 

Donald Stewart, Frank H. Burridge, D. T. 
Shaw, F. H. Peters. 

Sensitive relays — complete line, with em- 
phasis on Series 32 and 33 subminiature DPDT 
magnetic latching or magnetic bias relays*, 
Series 111 development dc voltage adjustment 
“close difference’ relay*. Electro-magnetic 
devices -—- particularly Cyclonome stepping 
motor and 60 cps and 400 cps magnetic am- 
plifier relays*. 


A. C. Simmonds & Sons Ltd., 

100 Merton St., Toronto 7, Ont. 

Booth 250 

David S. Simmonds, L. Claude Sim- 
monds*, G. Douglas Pettifer, William A. 
Strangways, Richard C. Ferguson, Walter 
B. Campion, Robert J. McAuley. 
Collaro, Curtis, Goodmans, Guardian, 
Johnson, P. R. Mallory, Ohmite Mfg., 
Bros., Weller Mfg. . 
New components* and equipment* representative 
of the latest developments achieved by the 
companies listed, including studio tape deck 
and transcription type record changers; types 
CT and RT and high-current terminal blocks; 
public address and 3-way hi-fi type loudspeak- 
ers; standard subminiature relays, small high 
reliability solenoids, and power relays; nylon 
connector components and Collett knobs; silicon 
rectifiers, tantalum capacitors, premium and 
computer grade electrolytic capacitors, small 
radio type electrolytics; variable transformer 
items and features; wire wound resistors; M7DM 
manufacturer's version stereo cartridge, Com- 
mando series microphones; soldering irons 
with magnetically controlled temperature feat- 
ure. 


E. F. 
Shure 
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Sinclair Radio Laboratories Ltd., 

21 Toro Rd., Box 179, 

Downsview P.O., Ont. 

Booth 537 

P. Yachimect, A. H. Secordt, W. V. 
Tilston, F. G. Bucklest, J. R. Richard- 
sont, V. Hansont, R. G. Sears, P. 
Castrucci. 

Antennas for airborne and naval communica- 
tions, filters, duplexers, antenna decoupler, an- 
tenna test set. 


Sola Electric (Canada) Ltd., 

24 Canmotor Ave., Toronto 18, Ont. 

Booth E8 

Bob French, J. R. (Dick) McGovern, 
.+, J. W. Vim) Roe, Guy V. Fortier, 


Sola Electric Co. 

Constant voltage regulators; regulated dc power 
supplies, including transistorized designs*; regu- 
lated filament, and plate and filament trans- 
formers; control transformers*; saturable re- 
actors*; compound magnetic dc power supplies*; 
portable regulated filament transformers*. 


South Chester Corp., Southco Div., 
Lester, Pa. 

Booth 364 

H. J. Jordan, Lucien Boudrias, Jacques 
de Bellefeuille. 

Special fastening devices for electronic equip- 
ment: stand-off thumb screws (retractable panel 
screws) from stock; Lion quarter turn fasteners, 
including miniature sizes*; specialty door, panel 
and drawer fasteners; Southco blind drive rivets. 
Fastener design services to handle unusual prob- 
lems. 


Spaulding Fibre of Canada Ltd., 

70 Coronet Rd., Toronto 18, Ont. 

Booth 154 

T. C. Drees, C. A. Dykeman, B. G. Orth, 
A. E. Robertson, B. Christensen, Geo. 
Holm, M. P. Komar. 

Printed circuits, laminates, vulcanized fibre, 
fish paper, fibreboards, transformer pressboards, 
terminal boards, bushings, insulators, insulation, 
grommets, etc. New materials include Spauldite 
XXXP-793 high impact laminate*, Spauldite 
G-10-773 epoxy bonded laminate*, and E-XXXP- 
810 epoxy paper base laminate*. 


Stark Electronic Sales Co., 

Ajax, Ont. 

Booth 230 

M. J. Stark, L. Samuel, C. Stoneman, A. 
Kasperski, G. Micklewright. 

Stark Electronic Instruments, Science 
tronics, Hickok, Anton, Shielding Inc. 
Stark test equipment in kit and prewired 
forms, panel meters; Hickok test equipment 
for industrial and television use, tube testers, 
and panel meters featuring the new “taut band” 
suspension movement*; Anton rack and panel 
connectors, geiger mueller tubes, and nucleonic 
equipment; Shielding Inc. rf screened rooms. 


Elec- 


Sterling Precision Corp., 

17 Matinecock Ave., 

Port Washington, N.Y. 

Booth 262 4 
Joseph F. Richards, Joseph Solari. 
Precision magnetic clutches and brakes, differ- 
entials, precision gears (classes I, II and III and 
Ultra-precision), precision couplings, shafting, 
gear heads, speed reducers, breadboard com- 
ponents, electronic hardware, etc. New items 
include Size 8 clutches, gear head and limit 
stop*, and size 5 clutch and gear head*. 


Strippit Tool & Machine Co., 

Hansen Rd., Brampton, Ont. 

Booth 259 

Ches Somerton, Al Duerksen, Jack Eimer, 
Howard Cartwright, Ted Rawlinson, 
Helmut Reichel. 


Strippit Fabricator and the new Strippit Flex- 
o-Drill*. Also a display of metal stampings. 
including electronic chassis. 


Sylvania Electric (Canada) Ltd., 

6233 Cote de Liesse Rd., Montreal, Que. 
Booth 458 

B. Holsinger, A. Lawruk, L. Murphy, P. 
Kolsinki. 
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DOT mobile monitoring laboratory 


The Department of Transport has 
a new mobile monitoring laboratory 
to supplement its eight fixed monitor- 
ing stations across the country. Re- 
cently completed, it left Ottawa in 
August on a tour of Ontario and 
Quebec, and will arrive in Toronto in 
time to be on display in Booth 546. 

Specially designed by E. W. Groves, 
radio regulations engineer with DOT, 
the unit comprises a_ tractor-trailer 
combination with its own power and 
heat supplies, 35-foot antenna and 
close to $100,000 worth of equipment. 
Officer in charge is Mr. E. H. Leaver. 

The mobile laboratory is being 
used to check the transmission of 
radio and television stations across 
Canada. Its equipment, design and 
functions will be described in paper 
9132 during Wednesday's session on 
communication equipment. 





Sylvania Electric Products, Inc. 

Feature of exhibit will be a new low cost closed 
circuit television camera*. Other items on dis- 
play will include receiving, transmitting and 
special purpose tubes, magnetrons, cathode ray 
picture tubes and radar indicators, semicon- 
ductors, airport strobeacons and other lighting 
products. 


T.M.C, (Canada) Ltd., 

R.R. No. 5, Ottawa, Ont. 

Booth 242 

D. V. Carroll, H. C. Ashdown, M. Yurko, 
H. Rowley, A. G. Sheffield, F. J. Rapp. 
Technical Material Corp., Great Northern 
Telegraph Works. 

Antenna multi-coupled AMC-6-5*, sideband 
transmitters SBT-1K* and SBT-350B*, sideband 
exciter SBE-2*, communications receiver GPR- 
90, sideband adaptor GSB, operating console 
CON, signal control unit SCU, general pur- 
pose transmitter GPT-750*, rhombic and dipole 
antenna couplers, quick disconnect antenna patch 
panels. 


Tektronix, Inc., 

3 Finch Ave. E., Willowdale, Ont. 
Booth 160 

Scotty Pylet, Bill Kladke?, 
Crouch}, Ray Lisiecki, Kermit 
Udo Lindenmeyer. 

Tektronix, Inc., Portland, Ore. 
Several new model oscilloscopes, including 
type 555 dual X and Y, 30 mc* type 585 general 
purpose, 100 mc*; type 317 daylight portable, 
10 mc*; type 321 transistorized battery oper- 
ated portable, 5 mc*. 


Marvin 
Fleck, 


Tele-Radio Systems Ltd., 

3534 Duadas St. W., Toronto 9, Ont. 
Booth 155 

Ivor H. Nixon, John A. Fellows, George 
Scanlon (Tele-Radio); Geo W. Steck, Geo 
Constantine (Westrex). 

Westrex Corp., Moore Associates, ERD/Du 
Mont, Railway Communications, Secode, Kaar 
Enere., Radio Specialists, Budelman, Radar 
Measurements, Hallamore, Northern Radio. 
Fixed and mobile fm vhf and uhf radio, ssb 
radio terminals, facsimile terminals, radio tele- 
printer terminals, speech scrambling equipment, 
frequency meters, wattmeters, selective carrier 
voltmeters, Koiled Kords, control and alarm 
systems. New items include a transistorized hf 
6-channel battery powered receiver*, vhf/uhf 
frequency meter for split channels*, transistorized 
high speed control and alarm systems*, 500- 
watt multichannel hf ssb terminals*, transistor- 
ozed If/hf radio-teleprinter receiver*, portable 
radar milliwattmeter and densiometer*, transist- 
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or powered ERD/Du Mont mobile radio units*, 
portable 450-mc fm radio set*. 


Tellurometer Canada Litd., 

1652 Carling Ave., Ottawa, Ont. 
Booth 243 

R. K. Rosebrugh?, J. B. Erskine 
Mervyn Instruments, Shaw Moisture 
Tellurometer (Pty) Ltd. 
Marvyn chemical analysis 
wave polarograph, infrared spectrometer, SO 
recorder, etc. Also a portable transistorized 
potentiometer*. Shaw special purpose moisture 
meters, and a new indicating or recording 
hygrometer with extreme sensitivity’. 


Meters, 


equipment: square 


Telonic Industries, Inc., 

75 N. Second Ave., Beech Grove, Ind. 
Booth 232 

R. Q. Achzener. 


Wide range of sweep 
with emphasis on radar 
tions 


and signal 
and missile 


generators, 
applica 


Texas Instruments Incorporated, 
13500 North Central Expressway, 
Dallas, Tex. 
Booth 359 

Tom Connors’, 
Davidson, Henry 
Milgray Electronics (TI distributor). 

The world’s broadest line of semiconductor 
products will be displayed for TI by Milgray 
Electronics Inc., including all of TI's “mesa” 
transistors, the new pnpn controlled rectifier’, 
and the industry's first general purpose ger- 
manium transistor selling for about 50c*. 


Murray Fostert, Herb 


Harris. 


Thomas & Betts Ltd., 

284 King St. W., Toronto, Ont. 

Booth 455 

N. M. Fishbourne, H. Green, S. Alcorn, 
R. Laffey, P. Gorouard, D. Byers. 
Electrical and electronic cable terminal attach 
ing machines, for insulated and nen-insulated 
terminals, and including a new hopper-fed ver- 
sion*. 


John R. Tilton Ltd., 

51 McCormack St., Toronto 9, Ont. 
Booth 363, 365 

J. R. Tilton, D. B. Black, H. W. Brieger. 
Raytheon Canada Lid., Sprague, Capital Ma- 
chine, Osborne Electric, Sight Master, Stand- 
ard Electrical Products, R. P. Scherer L 
General and special purpose tubes, capacitors, 
switches, relays*, small indicating and non 
indicating fuses*, variable transformers, Elec- 
trolube contact cleaner and lubricant 
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Exhibits 


Universal Winding Co., 

1655 Elmwood Ave., Cranston, R.I. 
Booth 554 

A. W. Wachta. 


Coil and transformer winding machinery for 
the electronics industry. 


Varian Associates of Canada Ltd., 

45 River Dr., Georgetown, Ont. 

Booth 368 

B. H. Breckenridge, J. G. Matthiest, M. 
Viant, G. M. Frost, R. R. Cricton, H. T. 
Sanderson, K. J. Lavell. 


Varian Associates, Palo Alto, Calif. 

Vaclon ultra high vacuum pumps, power am- 
plifier klystron and reflex klystrons, graphic re- 
corders. The new VA-824 two-resonator am- 
plifier klystron using external cavity techniques 
will be featured*. 


Ward Leonard of Canada Ltd., 

1070 Birchmount Rd., Box 70, O’Connor 
Postal Station, Toronto 16, Ont. 

Booth W6 

D. S. Brown, I. Mudrick, W. A. Wilson, 
W. R. Wilshire. 


S.A.F.T. (France) Kepco Labs. 

Ward Leonard resistors, relays, rheostats, motor 
controls, dimmers; S.A.F.T. nickel cadmium 
batteries, hermetically sealed button cells, Volt- 
abloc batteries, Saftlight emergency lighting 
units, special applications of nickel cadmium 
batteries; Kepco voltage regulated dc power 
supplies. 


Waterman Products Co., Inc., 

2445 Emerald St., Philadelphia, Pa. 
Booth 169 

See under Aviation Electric Ltd. 


Wayne Kerr Laboratories Ltd., 
Chessington, Surrey, England. 

Booth 264 

Manufacturers of precision electronic instrumen- 
tation. 


Wholesale Radio & Electronics Ltd., 

66 Orfus Rd., Toronto 19, Ont. 

Booth 456 nes 

W. King, W. F. Saynor, D. Higgins, N. 
Giroux. 

Ohmite, American Superior Electric, Honeywell- 
,; Micro Switch, P. Mallory, Hammond, 
Sprague, Potter & Brumfield, Struthers Dunn, 
Canadian General Electric. 

Timers, relays, resistors, rheostats, 
Powerstat and other transformers, 
semiconductor devices. 


capacitors, 
switches, 


A. C. Wickman Ltd., 

Box 9, Stn. “N”, Toronto 14, Ont. 

Booth 241 

B. H. McGregor, D. W. Miller, W. H. 
McNeil. 


Epsco-Worcester, Daytronic, Houston Instru- 
ment, Dynamic Instrument, Micro-Test, Telco. 
Research, industrial and physiological recording 
systems and transducers. New items include 
modular recording systems*, two-channel hot 
stylus recorder*, and 1 mv/in. sensitivity X-Y 
recorder*. 


John Wiley & Sons, Inc., 

440 Fourth Ave., New York 16, N.Y. 
Booth 564 

Rosemary Leap, Philip F. St. Pierre. 
University of Toronto Press. 


Professional level publications in those areas 
applicable to radio and electronics engineering. 


The Wind Turbine Co. of Canada Ltd., 
145 Lucan St., Waterloo, Ont. 

Booth W16 — 

A. C. Veldhuist, T. P. F. Henshall, N. 
Diehm. 

TRYLON towers, communications antenna sys- 
tems and components. A model of a recently 
installed Laporte rhombic transmitting an- 
tenna will be a feature of the display. 





See these at the show 





Latest developments will be on display 


Many exhibitors will take advantage of the opportunity 
presented by this important exposition to introduce 
new components and equipment. Others will display 
products which have come onto the market since 

last year’s show. Here is a cross-section of these new 
products compiled by the editors of CEE, to further 
help you plan your visit to the convention. If you 

can’t attend the convention, but want information on 
the products, use the Reader Service Cards 


on pages 103 and 104. 


Oscillographic 
recorder 138 
The Massa recording oscillograph is a 
direct writing (ink or electric) recording 
milliammeter incorporating several new 
design features. Acoustic damping built 
into the vibrating system accomplishes 
a large degree of the damping, allowing 
any amplifier compensation required to 
be much less critical in adjustment. The 
oscillograph may be driven from a current 
source without a large peak in response 
at resonance. Model GA-1023 reproduces 
signals up to 200 cps and has a decimal 
speed changer with 3 speeds to a maxi- 
mum of 200 mm per second. 


Atlas Instrument Corp. Ltd. Booth 350 


Drilling layout 
machine 139 
Flex-O-Drill consists of a drill mounted 
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on the cross arm of an accurate X-Y lay- 
out table. It was designed primarily to 
produce templates and layouts rapidly 
and to high standards of accuracy. It is 
a table type machine for drilling, ream- 
ing, centre punching and scribing. The 
working head can be positioned accur- 
ately by micrometer adjustments work- 
ing in the X and Y directions. Accuracy 
is within +0.002 inch. Capacity of the 
table is 24 x 24 x % inches. 
Strippit Tool & Machine Co. 

Booth 259 


Molded precision 
resistors 


Three new sizes of molded, high 
stability, deposited precision resistors 
have been introduced by The Constanta 
Co. of Canada Ltd. Type N-5-M (Mil 
Spec type RN-70) is rated at 2 watt, 450 
volts working. Resistance range is 10 
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ohms to 5 megohm in the 1% tolerance; 
10 ohms to 10 megohms in the 2 and 
5% tolerances. Type N-8-M (RN-65) 
is rated at 4% watt, 350 volts working. 
Resistance range is 10 ohms to 2.5 
megohms for 1%; 10 ohms to 5 megohms 
for 2%; 10 ohms to 10 megohms for 
5%. Type N-9-M (RN-60) is rated at 
“s watt, 250 volts working. Resistance 
range is 10 ohms to 1 megohm at 1%; 
10 ohms to 2 megohms at 2%: 10 ohms 
to 3 megohms at 5%. 
The Constanta Co. of Canada Ltd. 
Booth 146 


Communications 
equipment 141 


To complement their line of fm mobile 
radio-telephone equipment, International 
Systcoms have introduced a 30-watt, vhf 
fixed central station model SY30C. For 
remote control operation there is the 
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associated type SAC-1 station (illustrat- 
ed). 


International Systcoms Ltd. Booth 225 


De-soldering 
tiplets 142 


Special shaped Ungar tiplets help re- 
move components quickly by melting 
solder on all terminals of a component 
simultaneously. Because they apply the 
right amount of heat only where needed, 
de-soldering tiplets avoid lug breaking, 
shorting and printed board rupturing. A 
variety of cups, triangles, bars, cube and 
slotted tiplets all fit the Ungar number 
4045 heating unit. 

Astral Electric Co. Ltd. Booth 338 


Photoconductive 
cells 143 


Cadmium sulphide and cadmium sel- 
enide photoconductive cells can be used 
in many applications in which an electri- 
cal circuit is to be controlled by light. 
These cells can be obtained in units 
having sufficient sensitivity to operate 
relays without additional amplifying cir- 
cuits. They are available in a variety of 
package styles for particular applications. 
National Semiconductors Ltd. Booth 134 


Radar 
Densiometer 144 


Ramcor model 1200 densiometer is a 
self-contained field strength meter spe- 
cifically designed for monitoring radia- 
tion levels in areas where the use of 
high-power transmitters may create a 
hazard to personnel. The scale is 
marked “safe” and “danger” and is also 
calibrated in db with reference to 10 mw 
per cm?. Pick-up antennas are available 
for all commonly used radar and com- 
munications bands from 200 mc up. 
Model 1200 can also be used as a field 
strength meter for tuning transmitters, 
detecting leaks in waveguides, etc. 
Tele-Radio Systems Ltd. Booth 157 





Packaged master 
control 145 


Model SS5000 packaged master control 
provides complete facilities for operating 
a small or medium sized radio station. 
With all units built in modular form and 
wiring ready to be plugged in, the con- 
trol can be installed and placed in opera- 
tion in about 30 minutes. Facilities in- 
clude line, turntable, tape and micro- 
phone input. Two turntables are built 
into the control and can be supplied with 
two arms each as optional equipment. 
They are controlled from the central 
control panel and have automatic audio 
delay. 

Plugs are provided so that two remote 
tape machines can be operated from the 
control console. Standard equipment is 
designed to operate a type 350 and type 
601 Ampex recorder, but modifications 
can be provided to handle other types of 
recorder. 

Amplifiers, preamplifiers, power sup- 
plies, and controls are built into the pack- 
age to make it self-contained. It can 
function as the master control for 1 large 

(Continued on page 76) 
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studio and two announce booths. Switch- 
ing provides a variety of outputs and 
talk-back and foldback. 
McCurdy Radio Industries Ltd. 

Booth 245 


Filament voltage 
regulator 146 
The Canadian Division of C. P. Clare 
Co. has developed a filament voltage 
regulator for use in conjunction with 
vehicular and other electronic equipment 
where the heater supply for the vacuum 
tubes is obtained from a battery generat- 
ing source. It uses a mercury wetted re- 
lay to switch a resistor in series between 
the input and output of the regulator. 
The relay is controlled by a resistance- 
capacitance network in such a manner 
that the time during which the resistor 
is in the circuit increases as the input 
voltage increases. This limits the effective 
heating value of the voltage applied to the 
load. 


The regulator is designed to reduce 
input voltage surges of 40% above nomi- 
nal to an input variation of less than 
5% above nominal which is well within 
the operating design parameters specified 
by most tube manufacturers. 

The relay is capable of handling loads 
up to 5 amps and 500 volts with the 
total load not exceeding 750  volt- 
amperes. 


C. P. Clare Canada Ltd. Booth 246 


DC high voltage 
tester 
DC high voltage test set and wire 
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sparker model DV-12V has an output 
that is continuously adjustable from 0- 
12,000 volts dc, filtered. It can be used 
either as a power supply or an insulation 
breakdown tester. In the latter case, two 
interchangeable plug-in relays permit 
rapid change of testing conditions. One 
relay provides operation in the range of 
10 microamps to 5 milliamps. The other 
relay works in the range of 2-10 ma. 
As a wire sparker, the tester can op- 
erate in two ways. It can be set so that 
when breakdown of the insulation occurs 
the high voltage testing voltage is turned 
off, a signal light is turned on, and the 
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wire transport is stopped. In the other 
mode of operation, the transport con- 
tinues to function, but the fault is re- 
corded on a counter and the high voltage 
reinstated after being shut off briefly. 
Using dc for testing is a relatively new 
technique that permits more accurate test- 
ing with higher wire transport speeds and 
shorter testing trays than was possible 
with ac. 
Canadian Research Institute. Booth E10 


Three-gear 
differential 148 
Featuring backlask of only 8 minutes 
and breakaway torque of 0.3 oz-in, minia- 
ture precision three-gear differential 
is applicable to electronic computers and 
fire control systems. Tumbling circle is 
1.380 in. Maximum recommended load 
is 75 oz-in at 2500 rpm. 


Dynamic Gear Co., Inc. Booth 336 


Portable test 
chamber 149 
This 2.3 cubic foot cabinet is designed 
for test or thermal storage of small com- 
ponents and sub-assemblies under con- 
trolled temperature conditions. Conrad 
Temp-Rac 19 has a temperature range 
from —90 F to +300 F and requires 
only electricity for operation. It is port- 
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able and has a removable door with shelf 
assembly. The test area is a 16-inch cube. 
Conrad, Inc. Booth 244 


Milli-volt/ 
ammeter 150 
Available as a single compact unit, a 
new electronic milli-volt/ammeter, with 
zero drift comparable to permanent mag- 
net moving coil instruments, has been in- 
troduced by Daystrom’s Weston Instru- 
ments Div. Model 1477 is designed for 
the measurement and amplification of a 
wide span of direct currents and voltages 
ranging from 10 to 1,000 microamperes 
and | to 1,000 millivolts. Long-time drift 
can be maintained to less than 2 micro- 
volts after a few minutes warm-up time. 
The instrument uses a servo-amplifier 
whose high gain, coupled with feedback, 
provides accuracy and stability. Model 
1477 has an accuracy of 2% on the low- 
est range and 1% on all others. Resolu- 
tion capability is within 2 microvolts or 
0.02 microamperes. 





Daystrom Ltd. 


General purpose 
oscilloscope 


Oscilloscope model WMB8 is a general 
purpose instrument providing a wide 
variety of facilities which make it suit- 
able for tv waveform analysis, pulse 
measurement, computer development and 
production testing. The amplifier has 
differential inputs with a common atten- 
uator switch. The fine gain control en- 
ables any signal to be displayed at a 
convenient size on the 5 inch crt. 

Bandwidth is dc to 15 mc (—3. db), 
sensitivity is | volt per cm using amplifier 
type 8. 

E.M.I.-Cossor Electronics Ltd. Booth 142 
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Impedance 

bridge 152 | 
Model 1650-A impedence bridge indi- | 

cates the measured quantities of R, L, 

C, Q, and D directly on dials with lo- 

garithmic scales. It is complete with | 

built-in transistor oscillator and selective | 


detector. Resistance range is 0.001 ohms 
to 10 megohms. Capacitance range is 
1 uuf to 1000 uf. Inductance range is 
1 uh to 1000 h. Q range is from 0.02 
to 1,000. D range is from 0.001 to 50. 
Orthonull mechanism makes practical the 
measurement of low-Q and high-D im- 
pedances by avoiding false nulls which 
give incorrect readings. 
General Radio Company Booth 152 
General purpose 
relay 153 
Model KA, a small, general purpose 
relay is available with switching arrange- 
ments up to 3 pdt and can be furnished 
for ac or dc operation. Standard ac 
models are CSA approved. They are 
available for 6, 12, 24, 115, and 230 volt, 
50/60 cps operation. The contacts are 
rated for 5 ampere, 115 volt, 60 cps re- 
sistive loads. The relay measures 


1-15/32 in. wide, 1-27/32 in. long, 
1-11/16 in. high, and weighs about 2 oz. 
Potter & Brumfield Canada Ltd. 

Booth 361 


Modular delay 
lines 


154 


Essex Electronics epoxy-encapsulated | 


modular delay lines are available for base 
mounting, stacked mounting, and printed 
circuits. Delay times available range from 
0.05 usec to 7.00 usec. Delay tolerance 
at 50% pts is + 10%. Rise time: 10% 
to 90% is 0.15 Td maximum. Impedance 


is 1000 ohms + 10%. They conform to | 


MIL T-27A class 2R. 
A. T. R. Armstrong. Booth 342 
(Continued on page 82) 
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Lifiyette Radio 


Your Authorized 
Ti Distributor 


a 


@ ONE YEAR GUARANTEE BY TI 


= USE-PROVED BY THOUSANDS 
OF CUSTOMERS 


Complete line of Texas 
Instruments semiconduc- 
tors and components 
now available at factory 
prices in the following 
quantities: 


1-999 


Silicon transistors, germanium 
transistors, silicon diodes and 
rectifiers, carbon film resistors. 


1-499 


sensislor silicon resistors 


1-99 


tanTicap tantalum capacitors 


Call or wire... 


Lifiyeite Radio 


Department TI-A 
110 Federal Street 
Boston 10, Massachusetts 


HUbbard 2-7850 TWX BS-4474 


For further information mork No. 82 
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New text provides full story on 
programming business computers 


Programming Business 
Computers 

McCracken, Weiss and Lee; John 
Wiley & Sons, Inc., New York; 510 pp; 
$10.25 

Reviewed by A. M. Lount, ENELCO 
Ltd., Toronto. 

Messrs. McCracken, Weiss and Lee 
have written a very clear, concise and 
understandable introduction to the sub- 
ject of “Programming Business Com- 


puters”. While there is little information 
that will be new to those familiar with 
computers, the book is a must for some- 
one new to the subject and is also worth- 
while reading for anyone in this field, 
novice or expert. : 

This book is a worthy successor and 
supplement to Mr. McCracken’s excellent 
book on “Programming Digital Com- 
puters”. The emphasis this time, how- 
ever, is more on the applications of com- 


Hysol Epoxy Dipping Compound 


Hysol 11-57 epoxy system has been’ developed 
specifically for dip coating electronic and elec- 
trical power components. 


PROPERTIES: 


@ 5 day pot life. 

@ Single coat thickness 
10-15 mils. 

@ Hard glossy coat. 

@ Thermal shocked to 
specification MIL-T-27A 
—55°C to +125°C. 


@ Elongation 40%. 

@ Tensile strength 4,000 
p.s.i. 

@ Dielectric constant 2.70. 

@ Excellent thermal aging 
properties 

@ Truly thixotropic, over 
R/T to cure temperatures. 


Detailed technical bulletin on request 


covering 11-57-C-1 


series 
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puters to data processing, particularly to 
processing business problems. The book 
first deals briefly with data processing in 
general, continues through the element- 
ary aspects of programming and coding, 
and devotes almost 50 pages to input 
output devices in programming, which is 
very important in such computer applica- 
tions. Considerable space is used to dis- 
cuss items such as magnetic tape pro- 
gramming, sorting, non-random access 
memories and large random access file 
storage. 

The general approach is very much 
down-to-earth. Very much appreciated 
is the “data processing diary” in which 
the authors not only give a very accurate 
representation of what can happen on an 
actual job, but is very entertaining as 
well. The DATAC, a mythical computer 
system, is used to give a better under- 
standing of detailed coding techniques in 
a manner similar to the TYDAC used by 
Mr. McCracken in his book. 

There are very few programmers who 
could not benefit from a rereading of 
some of the fundamentals stated so clear- 
ly by the authors. The book is remark- 
able for the humility, clarity and pertin- 
ence of its remarks. 


Circuit Analysis of 
Transmission Lines 

John L. Stewart; John Wiley & Sons, 
Inc., New York; 183 pp; $5.50 

Reviewed by N. Tomcio, Canadian 
General Electric Co. Ltd., EE&TD, To- 
ronto. 

The author presents a comprehensive 
study of circuit elements with distributed 
parameters, i.e., elements consisting of 
sections of transmission lines for TEM 
mode transmission. In order to convey a 
deeper understanding of the phenomena 
involved, the author approaches the prob- 
lems analytically, although the important 
graphical methods are also treated. 

The first three chapters deal with the 
transient phenomena while the fourth 
chapter is devoted to the steady state 
theory. 

After the introduciion into the trans- 
mission line theory, the application of 
transmission line sections of various 
forms as circuit elements is analyzed in 
the next three chapters dealing with im- 
pedance matching, resonators and filters. 
The latter subject is evolved in an an- 
alogy to the equivalent lumped circuits. 
It seems to be appropriate that in this 
chapter the power lines and the power 
circle diagram are also discussed. 

In the circuit analysis no approxima- 
tions are made and the transmission 
losses are retained in the mathematical 
treatment. 

The last two chapters are devoted to 
the practical aspects of the distributed 
parameters circuit analysis. One of them 
deals with the measuring techniques, in 
particular of such quantities as standing 
wave ratio, impedance, characteristic im- 
pedance, line discontinuities, attenuation 
and circuit Q. The last chapter introduces 
the graphical methods for the solution of 
transmission line problems and the de- 
scription as well as application of the 
Smith Chart. An extensive list of refer- 
ences included in the Introduction will 
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definitely be appreciated by a reader who 
wants to pursue the subject further. 

Circuit Analysis of Transmission Lines 
should prove to be an excellent textbook 
for an engineering student as well as a 
useful tool for a designer. It represents 
a good balance between the theoretical 
aspects necessary for the understanding 
of the transmission line phenomena and 
practical aspects of the application of 
the theory to design problems. It is only 
regrettable that the author limited his 
subject to only one type of transmission 
mode, i.e., TEM or basic mode while 
transmission media (waveguides) for 
higher modes have not been included. 
It is recognized that the tools and ana- 
lytical methods differ to a considerable 
extent, however, the problems are very 
closely related and from the standpoint 
of a designer both types serve the same 
purpose. It is only a matter of applica- 
tion frequency which decides what type 
of the transmission medium has to be 
used. There is a definite need for a 
similar textbook on waveguides which, 
after all, are only another type of trans- 
mission line. 


Radar Meteorology 


Dr. Louis J. Batten, associate director 
of the Institute of Atmospheric Physics 
at the University of Arizona is the author 
of a new book on radar meteorology. The 
172-page book is directed to practising 
meteorologists, teachers, electronics en- 
gineers, and research workers. It traces 
the history of radar meteorology since its 
birth during World War II. The book has 
been published by the University of Chi- 
cago Press. 


Radio 
Communications 


W. F. Lovering; Longmans, 
‘o., Toronto; 536 pp; $10.80 

Reviewed by F. Ford, P.Eng., Cana- 
dian General Electric Co. Ltd., EE&TD, 
Toronto. 

Based on undergraduate degree course 
lectures, this is a highly organized text 
presenting elementary fundamentals of 
radio communication theory in one ‘vol- 
ume at attractive physical size. Early 
chapters assume elementary ac theory 
knowledge and some acquaintance with 
differential. calculus. Later chapters as- 
sume some improvement in mathematical 
attainment. Rationalized mks units are 
expressed, defined and adhered to 
throughout. 

It begins with a summary on electrical 
theory, and moves logically through 
tuned circuits, ac filters and attenuators, 
transformers, sound reproduction, radio 
transmission and reception, tubes, ampli- 
fiers, oscillators, detection, modulation, | 
transmitter and receiver circuits, power 
supplies, transmission lines, antennas, 
radiation, time bases, transistor ampli- 
fiers. 

This is a good supplementary text for 
the undergraduate engineering student 
wanting a parallel text to broaden his | 
elementary university study. Its excellent | 
index makes it a good reference for the | 
practising engineer who realizes only too 
often that his fundamental training was 
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probably the weakest part of his learning. 

The text is neat: proofs are relegated 
to the appendix and carefully chosen 
problems are stated briefly (with an- 
swers) at the end of the text. 

Of course there is the endless trans- 
lation of anodes, aerials and valves, but 
this only reminds us of the valuable con- 
tribution being made to the literature 
from outside our country. 


International Electrotechnical 
Commission Standards 

Three new publications of IEC are 
available through the American Stand- 
ards Association. They concern capaci- 
tors, resistors, and measurement of rf 
radiation. 


IEC Publication 106 ($3.60), Recom- 
mended Methods of Measurement of 
Radiation from Receivers for am, fm, 
and tv Broadcast Transmission, describes 
standardized methods of test for deter- 
mining rf radiation from receivers. 

IEC Publication 108 ($3.20), Recom- 
mendations for Ceramic Dielectric Ca- 
pacitors Type I, lays down uniform re- 
quirements for judging the mechanical, 
electrical, and climatic properties of 
fixed ceramic dielectric capacitors of a 
type specifically suited for resonant cir- 
cuit applications. 

IEC Publication 109 ($3.20) Recom- 
mendations for Fixed Non-Wirewound 
Resistors Type II, applies to fixed resist- 
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Don’t miss Canada’s newest resistance 


products exhibit—CERL-DALE, LIMITED 


Stop and see the 
latest in Canadian 


resistance products. 


NEW 


RS resistors 
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silicone 


sealed to provide protection 


against severe 
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RH 
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MUIRHEAD | 


SYNCHROS 
SERVOMOTORS 
ELECTRO SENSITIVE RECORDING PAPER 
PRECISION ELECTRICAL INSTRUMENTS 








YOU ARE INVITED TO INVESTIGATE OUR 
FACILITIES FOR PRODUCTION OF THE 
ABOVE ITEMS. WE SHALL BE PLEASED TO 
QUOTE AGAINST YOUR REQUIREMENTS... 


ACCURACY 
RELIABILITY 
PRICE 
DELIVERY 


See us at the 
I.R.E. Show, October 7-9th 
Booth No. 449 


MUiRHEAD INSTRUMENTS LIMITED 
PRECISION ELECTRICAL INSTRUMENT MAKERS 


STRATFORD ONTARIO CANADA 
TEL 3717-8 CABLES MUIRINST STRATFORDONT 


420/3ca 
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Defence contracts 





Unclassified electronics contracts 
for $10,000 or more have been award- 
ed to the following Canadian firms by 
the Department of Defence Produc- 
tion. A figure in parenthesis indicates 
the number of contracts, the amount 
being the total value. 


July 16-31, 1959 


Bell Telephone Co. of Canada, Ot- 
tawa, technical services, $17,685. 

Canadian Applied Research Ltd., 
Ottawa, spares for radar equipment, 
$40,777. 

Canadian General Electric Co. Ltd., 
Toronto, spares for radar equipment, 
$87,165. 

Canadian Marconi Co., Montreal, 
signal generators, $130,592 (2); com- 
munication equipment, $406,653 (2); 
research contract, $24,967. 

Canadian National Railway Co., 
Ottawa, rental of telephone facilities, 
$12,816. 

Canadian Renner Consultants Ltd., 
Montreal, trainer testers for radio, 
$12,766. 

Collins Radio Co. of Canada Ltd., 
Toronto, radio equipment, $154,388. 

Computing Devices of Canada Ltd., 
Ottawa, equipment, $24,729. 

Electronic Laboratories of Canada 
Ltd., Vancouver, repair and overhaul 
of ground and airborne equipment, 
$10,000. 

Electronic Materiels International 
Ltd., Ottawa, repair and overhaul of 
equipment, $46,360. 

E.M.I.-Cossor Electronics Ltd., 
Halifax, equipment, $44,045. 

E. P. Electric Products Co. Ltd., 
Montreal, installation of radio equip- 
ment, antennae and associated acces- 
sories, $33,640. 

RCA Victor Co. Ltd., Montreal, 
research contract, $35,959, technical 
services, $30,716. 

Sparton of Canada Ltd,, London, 
Ont., sonobucy equipment, $199,909. 

Standard Telephone & Cables Mfg. 
Co. (Canada) Ltd., Montreal, crypto- 
graphic equipment, $19,489. 

Technical Service Laboratories, To- 
ronto, spectrograph and accessories, 
$14,565. 


August 1-15, 1959 


Bell Telephone Co. of Canada, Ot- 
tawa, technical services, $31,970 (2). 

Canadian Aviation Electronics Ltd., 
Montreal, mobile test equipment calib- 
ration, $33,079; technical services, 
$66,014; installation and calibration 
of flight and instrument procedure 
trainers, $24,614; cleaning and re- 
coating of radomes, $11,057. 

Canadian Marconi Co., Montreal, 
tubes, $29,400. 
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Canadian Westinghouse Co. Ltd., 
Ottawa, tubes, $180,360. 

Computing Devices of Canada Ltd., 
Ottawa, technical services, $14,400. | 

Hillas Electric Co. Ltd., Edmonton, | 
Alta., provision and installation of | 
telecommunication cable $96,990. | 

RCA Victor Co. Ltd., Montreal, | 
study contract for central test position, | 
$12,000. | 


| 
| 
| 
| 
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Library—continued 








ors of types other than wirewound, with 
a rated dissipation not exceeding 3 watts 
and a rated resistance value between 10 | 
ohms and 22 megohms, suitable for use 
in circuits where high stability of the 
resistance is not of major importance. 

All IEC publications may be obtained 
from the American Standards Associa- | 
tion, Dept. PR 95, 70 East 45th Street, | 
New York 17, N.Y. Prices quoted are | 
U.S. 


Applications and circuit 
design notes 
Solid State Products, Inc., Salem, Mass. 


| 


This company has prepared a series of 
publications giving application and circuit 
design information on solid state devices 
such as trigistors, silicon-controlled 
switches and silicon-controlled rectifiers. 
Booklets range up to 30 pages in length. 

Also available is a 17-page reprint of 
four papers titled “How to design for 
transistor reliability”. 





Micr ization 

Hayden Publishing Co., Inc., Book 
Div., 830 Third Ave., New York 22, 
N.Y.; 300 pp; $8.50 (Limited time intro- 


ductory price). 


This is a collection of 21 papers that 
describe the progress in electronic tech- 
niques, components, circuits and semi- 
conductors that are expected to shrink 
radio, tv, computers, missiles and space | 
vehicles to a tiny fraction of their former 
size. The papers were originally pre- 
sented at the Diamond Ordnance Fuze 
Laboratories’ symposium on the micro- 
miniaturization of electronic assemblies. 


The Audio 
Cyclopedia 

Howard M. Tremaine; (Howard W. | 
Sams & Co., Inc., publisher) Alex L. | 
Clark, Ltd., Toronto; 1,280 pp; about 
$23.50. | 


This compendium of applied audio} 
gives information on all subjects in the | 
field of acoustics, recording and repro- 
duction, with a quick-reference indexing 
system. It’s 26 sections include basic 
principles of sound; acoustics and studio 
techniques, constant speed drives; ampli- 
fiers; styli; audio frequency measure- 
ments; and other subjects. There are 
3,400 topics and 1,600 illustrations. 














77 PLAN NOW TO ATTEND 


the Fourth Annual 


CANADIAN CONVENTION 


AND EXPOSITION 


Automotive Blidg., Exhibition Park, Toronto 
3 Full Days October 7, 8, 9, 1959 


The Showcase of the Electronics Industry 


Scientists! Engineers! Technologists! 


e HERE IS YOUR once-a-year opportunity 
to see the latest developments in electronic 
and nucleonic science . . . displayed over 
an area of 120,000 square feet... by ONE 
HUNDRED AND SEVENTY of the world’s 
leading manufacturers . . . representing 
Canada, United States and Overseas. 
HERE IS YOUR once-a-year opportunity 
to hear some of the world’s outstanding 
experts read technical papers (more than 
100 over the three days!) on electronics 
“‘today and tomorrow.” 
THIS IS YOUR once-a-year opportunity 
to mingle with more than 10,000 other 
scientists, engineers and technologists 
in an exhilarating atmosphere 
of common interest. 


REGISTER NOW! 


Programme Sent to You on Request 
IRE CANADIAN CONVENTION 


1819 Yonge Street, Toronto, Canada 
Telephones: HUdson 8-7768 and HUdson 1-3331 





Sponsored by the Canadian Sections of the 


Institute of Radio Engineers 
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New products 


ENVIRONMENTAL TEST CHAMBERS fieamanmeaiaaa 


Closed circut 
TV 


155 
This low priced closed circuit tv cam- 
era measures 12 in. long, 7 in. wide and 
6 in. high. It uses 250 to 300 line 
resolution for presentation on a standard 
tv receiver monitor. It uses a vidicon 
pickup tube and has an output of 0.05 
volts into 70 ohm coaxial cable equipped 
with 70-300 line matching transformer. 
Frequency range is 2 to 6 channels. 
rhere is a 4 lens turret and power con- 
sumption is 50 watts at 105-128 volts, 
60 cps. 
Sylvania Electric (Canada) Ltd. 
Booth 458 


Antenna 
multicouplers 156 
Antenna multicouplers type AMC-6 
are broadband devices designed to couple 
a number of receivers to a single re- 
ceiving antenna. They cover the fre- 
quency range 15 ke to 30 me and pro- 
vide an effective match with a minimum 
of interaction between receivers, and a 
minimum of intermodulation and cross 





. : F modulation. Any of the units may be 
In December, 1954, Hughes Aircraft bought their first Conrad environmental ced in cascade operation to get up to 
test chamber. At various times since they have bought 50 more — temperature, 36 outputs from a single antenna. 
‘ , : : _ . . T.M.C. (Canada) Ltd. Booth 242 
humidity, vibration, altitude. This record speaks plainly for Conrad engineering, ( ) 
construction, and performance. 
The fact is, Conrad consistently Portable 
: oscilloscope 157 
leads in the development and pro- sh bn as 
: A / —_ Model 321  transistorized portable 
duction of environmental test Wk oscilloscope operates from ten high-cur- 
chambers because Conrad's com- rent D size flashlight cells, or ten re- 
. . . thargeable D cells (approximately 3 
i i research, and ste “ ~_ 
plete eng — a Se “4 : é ns hours), or 11 to 35 vde (aircraft, auto, 
manufacturing facilities are de- at boat, etc.), or 105 to 125 v or 210 to 
voted exclusively to this highly = ae 4 250 v, 50 to 800 cps. 
specialized field. 
Conrad's experience and spe- 
cialization are easily available to 
you. Call or write Conrad, Inc., in 
Holland. The Conrad represent- FH-64 EXPLOSION-RESISTANT CHAMBER. one of 
. . . 50 Conrad chambers at Hughes. Temperatures am- 
ative near you will give you prompt bient to +800°F., altitude ambient to 100,000 ft 


. Proof tested at 300 Ib. p.s.i. Interior shell 68” 
service. dia., 72” long. 


Subsidiary Crampton Mfg. Co. 
Grand Rapids, Michigan 


HOLLAND, MICHIGAN 
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Passband is de to 5 mc on the vertical 
amplifier, risetime is 0.07 usec; sensitiv- 
ity is 0.01 v/div. to 20 v/div. in eleven 
calibrated steps, continuously variable 
from 0.01 v/div. to 50 v/div. 

Calibrated sweeps are 0.5 usec/div. to 
0.5 sec/div. in 19 calibrated steps. Ac- 
curate 5-x magnifier extends calibrated 
range to 0.1 usec/div. 

Tektronix Inc. Booth 160 


Paper base 
laminate 158 
A new paper base laminate, XXXP- 
793 has been designed for use where 
impact problems call for a _ material 
stronger than standard XXXP grades. It 
uses a reinforcing ply to obtain an Izod 
impact strength greater than four times 


that of NEMA grade XXXP. Its impact 
strength makes it suitable for use in 
printed circuit applications. It is fabri- 
cated in parts, sheets or copper clad. 
Spaulding Fibre of Canada Ltd. 

Booth 238 


Calibration 
standard 159 
Radio Frequency Laboratories model 
1605 ac-de calibration standard is a pre- 
cision ac and dc voltage and current 
measuring instrument. Incorporated into 
the equipment is a volt box, shunt box, 
precision potentiometer, standard cell, 
galvanometer, thermal converter and all 
necessary compensating circuits, switch- 
ing and accessories necessary for self- 
contained operation. 
Instronics Ltd. Booth 553 


Shielded audio 
cable 160 
Belden Manufacturing Co. is featuring 
a new shielding called Belfoil which is 
used in their sound and intercom cables. 
It permits the use of completely isolated, 
individually shielded and jacketed pairs 
in a light-weight, small-diameter, multi- 
conductor cable. Space and weight sav- 
ings are obtained by combining conducti- 
vity properties of aluminum foil with 
high dielectric properties of Mylar. Bel- 
foil is constructed with an overlap to in- 
sure complete shield isolation and a 
ground wire to eliminate cross-talk and 
external interference. Type 8764 has 9 
pairs of 22 AWG solid; type 8766 has 15 
pairs of 22 AWG solid. Both are available 
in 100, 500 and 1,000 foot spools. 
Belden Manufacturing Co. Booth 533 
(Continued on page 84) 
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individual 
components are 
designed to be 
assembled into 
an unlimited 
variety of 
functional 

and beautiful 
arrangements. 
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the ultimate in 


MODULAR CONSOLE SYSTEMS 


NOW AVAILABLE TO SUIT YOUR INDIVIDUAL REQUIREMENTS 


STANDARD, FLEXIBLE UNITS WITH CUSTOM FEATURES 
DESIGNED FOR FUNCTION AND BEAUTY 


DESIGNED FOR UNLIMITED VARIETY OF ARRANGEMENTS 


FINISHED IN ATTRACTIVE TWO-TONE GRAY AND BROWN 
HAMMERTONE 


See our Booth 330 
1.R.E. Convention 
October 7, 8, 9 
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Exclusive Canadian Represer 


MUSIMART OF CANADA LIMITED 


O01 BLEURY STREET, MONTREAL + UNIVERSITY 1-2856 
PREMIER METAL PRODUCTS CO. 


337 MANIDA ST., NEW YORK 59, N. Y. 


WESTERN SALES OFFICE: 1485 Bayshore Bivd., San Francisco, Col 
EXPORT DEPARTMENT: EMEC, 127 Groce Street, Plainview, N. Y 
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BORG 1100 MICROPOTS.... |New products 
at the show 


d to TV scan 
HIGH RELIABILITY Rader te “_ 
On this radar to tv scan converter 


AT A SENSIBLE Te Q. for bright display systems, radar ppi sig- 


nals are written into a double-gun electro- 
static storage tube where they are re- 
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which fades at a controlled rate (typically 
in one minute). The charge is read off 
by a tv raster, so that the scan converter 
gives a 525-line, 30 frame tv signal. A 
standard tv monitor, connected to the 
scan converter, becomes a daylight view- 
ing ppi with adjustable persistence. Air- 
... heavy-duty scales... craft targets leave trails which indicate 
another Borg at a glance both position and direction 
Micropot application of travel. 
Raytheon Canada Ltd Booth 367 


Differential 
relay 162 
Series 111 close differential relay is a 
: developmental relay designed for moni- 
+ Ams. . "° ss ° 
price range. Total resistance 25 to 100,000 ohms toring and controlling voltages in auto- 


Independent linearity accuracy 0.5% to 0.1%. Life of matic battery chargers, power supplies, 
better than 500,000 revolutions. Borg 1100 Micropots are etc. Release voltage can be as high as 
available with lug-type terminals or coded flexible leads. 

The price? You'll be amazed! Contact Borg today. 


Seldom, if ever, will you find another potentiometer 
offering the advantages found in the Borg 1100's 


Ask for catalog BED-A90 


BOR BORG EQUIPMENT DIVISION 


AMPHENOL-BORG ELECTRONICS CORPORATION 


aa JANESVILLE, WISCONSIN 


Canadian ‘‘Tech-Rep"’, Atlas Radio Corporation Ltd., 
50 Wingold Ave., Toronto, Phone: RU 1-6174 


MICROPOTS * MICRODIALS ¢ INSTRUMENT MOTORS # FREQUENCY STANDARDS 
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95% of operate voltage. It can be used 
on 6, 12 or 24 volt operation. Octal 
plug-in mounting is standard. 


Sigma Instruments, Inc. Booth 341 


Taut-band meter 
movements 163 
Hickok taut-band suspension is being 
utilized in panel and other meters to 
provide sensitive movements without the 
use of conventional pivots. Two fine 
wires act as torsion bars to provide 
mechanical characteristics that will meet 
or exceed MIL specification. They have 
extremely long life, can be built for 
ratings as low as 0.5 microamperes and 
still give a steady indication. The move- 
ment is critically damped. It can with- 
stand excessive overloads — 5 times full 
scale indefinitely, 300 times full scale in 
surges. 
Stark Electronic Sales Co. Booth 230 
Modular console 
cabinets 
Prem-O-Rak 
assembled in a 


164 
cabinets can be 
ways from 


console 
variety of 


modular pedestals, racks, sloping cabin- 
ets. shelves, sliding drawers and panels. 
Almost any type of installation can be 
built up to suit customer requirements. 
Premier Metal Products. Booth 330 


Breadboard 
kits 165 


A series of master breadboard kits 
has been developed in precision 1, 2 
and 3 tolerances. Available in 4%, 3/16 
and % inch shaft diameters, the kits 
contain over 2,000 different items, such 


as gears, speed reducers, differentials, 


limit stop assemblies and other compon- 

ents adaptable to mechanical and elec- 

tronic applications. 

PIC Design Corp. Booth 235 
(Continued on page 88) 
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ROTAR 


Max. 
dia. 2” 


_ mounts 
in ¥2” hole 


FOR 
ELECTRIC 
CIRCUITS: 


Type JL rotary switch is a 
low-power; switch with an elec- 
trical rating of 5 amperes, 125 
volts a-c. A maximum of eight 
positions — up to ten sections 
— ure controlled by a single . 
knob. This type permits un- 
limited rotation in both direc- 
tions but can be limited to any 
number up to eight positions 
by two stop screws. It is de- 
signed for single-hole panel 
mounting. Meets MIL-S- 
21604 and BuShips Drawing 
Number 9000-S6202-74422. 
Write for free Bulletin 101-A | 





containing comprehensive data. 


GEORGE 


Canadian 
Representative 


(AS 
SY 


MONTREAL 


1024 Notre Dame 
LACHINE, P.Q. 


multi-pole 
multi-circuit 


c/o W. Hobson & Associates 


SWITCHES 


ACTUAL 
SIZE 


FOR 
ELECTRONIC 
CIRCUITS: 


Type MA-12 is a miniature 
rotary switch with an elec- 
trical rating of 3 amperes, 115 
volts a-c. With a maximum of 
12 positions, rotation can be 
unlimited in both directions or 
can be limited from two to 
twelve positions. Also avail- 
able with up to six poles per 
section and a total of five 
sections controlled by a single 
knob. This type rotary switch 
is %4” square, for single-hole 
panel mounting. Moulded of 
MAI-60 per MIL-M-14E; de- 
signed to meet MIL-S-3786. 


M. FRASER, LTD. 


1554 Yonge St., Toronto 7, Ontario 


CALGARY 


c/o R. J. Showalter 


St. 1028 39th Ave. N.W 
CALGARY, Alta. 


| —h-Toto wm se A tele ka, | 


ELECTRO SWITCH CORPORATION 


167 King Avenue, 


Weymouth 88, Massachusetts 
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CVX announces a wide, versatile range of SEMICONDUCTORS 
for your new-equipment requirements 


If you are in the field of entertainment equipment, computors, communications, instrumentation 
etc., you can now get your semiconductor requirements from Rogers. 


Rogers can now offer: 

®@ a wide and versatile line ® application engineering services 

e stable characteristics and reliable performance @ technical assistance and data 
For long life and top quality, you can rely on the tested and proven performance of Rogers’ 
Semiconductors. 





Rogers semiconductors have been designed for the major applications listed below as well as for 
many other special uses. 


Audio Amplifier—low and high power Frequency Convertors 

Radio Frequency Amplifiers Power Convertors 

I. F. Amplifiers Computor and Switching Applications 
Wide Band Amplifiers Multivibrators and Oscillators 

D. C. Amplifiers Detection Rectification and Stabilization 





Be sure to see the ROGERS line of semiconductors, tubes and components in Booth 150 
at the Canadian I.R.E.. Convention. 





REFERENCE 
BULLETIN NO.2 


Semiconductors. As the list below indicates, Rogers now offers a wide, versatile 
range of simiconductors to meet your new-equipment requirements. Because this extensive line of 
semiconductors is produced in quantity by modern production methods; they have good availa- 
bility and are low in price. For stable characteristics and consistent dependability, you can always 
rely on Rogers. Condensed data is listed below. Complete technical information, availability 


and prices will be supplied upon request. 
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TRANSISTORS 


DIODES AND RECTIFIERS 





Germanium Audio Frequency 
OC70 General purpose BE'TA =30 
Medium gain BETA =41 
Low power audio output 
Matched pair of OC72 
Close tolerance medium gain 
Medium power audio output 
High gain BETA =90 
Low power switching 
High voltage switching 


OC80 High current switching 


Germanium Audio Frequency Power 
2N1314 37 watts dissipation BETA =45 
2N1315 37 watts dissipation BETA =85 
OC28 37 watts dissipation High Ic, High Ve 
OC29 37 watts dissipation High Ic, High Vc 
OC30 4 watts dissipation 

2-OC30 matched pair OC30 

OC35 37 watts dissipation High Ic 

OC36 37 watts dissipation High Ic 
Germanium High Frequency Power 

OC22 
O0C23 
O0C24 
Germanium Phototransistor 

OCP71 General purpose phototransistor 


Silicon Junction 

OC200 General purpose—P-N-P 

OC201 General purpose BETA =30 P-N-P 
O0C203 High voltage, medium gain. P-N-P 


Germanium Radio Frequency 
OC44 Converter for broadcast receivers 
feo 15.0 Me/s. 
I.F. amplifier for broadcast receivers 
feo 6.0 Mc/s. 
High speed switching transistor 
feo 3.0 Mc/s. 
High speed switching transistor 
feo 4.5 Me Ss. 
Symmetrical N-P-N switching transistor 
Symmetrical N-P-N switching transistor 
Symmetrical N-P-N switching transistor 
High frequency alloy diffused transistor 
High frequency alloy diffused transistor 
High frequency alloy diffused transistor 


- 10 watt dissipation at 2.5 Me/s. 


0C45 
OC46 
OC47 


0C139 
OC140 
0C141 
OC169 
OC170 
OC171 
Germanium Subminiature 

OC57 General purpose subminiature 
OC58 General purpose subminiature 
OC59 Genera) purpose subminiature 
OC60 General purpose subminiature 

output amplifier 





This reference sheet is the second in a series 
from Rogers to keep you informed of electronic 
developments. A specially designed file folder 
for these bulletins is available from Rogers on 
request. 
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You are invited to 
make full use of 
Rogers Applica- 
tion Engineering 
Service at any 
time, on any prob- 
lem. Just phone or 
drop us a line. 


Germanium Junction Rectifier 
OA31 Medium current power diode 
I =3.5A 


Silicon Junction Rectifiers 

OA210 I max. 0.5 A P.I.V. 400 
OA211 I max. 0.4 A P.I.V. 800 
OA214 I max. 0.5 A P.I.V. 700 


Silicon Zener Diodes 

OAZ200 to OAZ207 Voltage range 
4.7—9.1 V 45% 
Voltage range 
4.2—12.2 V 415% 


OAZ208 to OAZ213 


Silicon Junction Diodes 
OA200 P.I.V. 50 V. I max. 50 mA 
OA202 P.I.V. 100 V. I max. 30 mA 


Germanium Junction Diode 
OA10 Low hole storage computer diode 


Germanium Gold Bonded Diodes 

OA5 P.I.V. 100 V. General purpose 
switching. 

P.I.V. 25 V. High speed switching. 

P.I.V. 25 V. High speed switching. 

P.ITV. 75 V. High conductance 
diode. 

P.I.V. 60 V. Extremely fast 
recovery diode. 

P.I.V. 60 V. Extremely fast 
recovery diode 


OAT 
OA47 
1N281 


1N760 


IN788 


Germanium Point-Contact Diodes 
OA70/1N87 Video detector. 
OAT2 High frequency diode. 
OA73/1N616 Industrial diode. 
OA79/1N541 a.m. and f.m. detector. 
2-OA79/1N542 Matched pair OA79/1N541. 
OA81/1N476 High voltage general purpose. 
OA81C/1N477 Clip-in version of 
OA81/1N476. 
High voltage general purpose. 
Clip-in version of 
OA85/1N47B8. 
Low hole storage computer 
diode. 
Clip-in version of 
OA86/1N480. 
Subminiature video detector. 
Subminiature OA81/1N476. 
Subminiature OA85/1N478. 
Subminiature JAN diode. 
Subminiature JAN diode. 


OA85/1N478 
OA85C/1N479 


OA86/1N480 
OA86C/1N119 


OA90/1N87A 
OA91/1N617 
OA95/1N618 
1N126 
1N198 


electronic tubes & components 
A DIVISION OF PHILIPS ELECTRONICS INDUSTRIES LTD. 
116 VANDERHOOF AVE,, TORONTO 17, ONTARIO 


For further information mark No. 69 on Readers’ Service Card 





|New products 
iat at the show z 
Pan High speed , 
reader 166 Completely 
The high speed reader is designed to CANADIAN MADE 
read information from punched paper 
tape into the LGP-30 computer. Use is 


TEXAS INSTRUMENTS made of photoelectric cells which give 


rise to electrical signals when energized 


SEMICONDUCTORS by light passing through holes in the 





GN PANEL 
DELIVERED /-lgghed oi) MEASURING | 
ANYWHERE - ooo INSTRUMENTS 


IN 
<7 PORTABLE 


CANADA | . AND LABORATORY 


OVERNIGHT INSTRUMENTS 


— — GY ELECTRONIC 
paper tape. An input speed of twenty 
times that of the electric typewriter makes INSTRUMENTATION 


the photo reader desirable for any LGP- 
30 which is required to handle large 
quantities of data on frequent changes of 
program 
The McBee Company Ltd. Booth 329 
Only a complete Canadian 


Variable power instrumentation facility 
transformers 167 can offer the kind of 


Powerstat variable transformers of the service Canadians need. 


H-C series feature high current ratings ; ‘ 
. a a ae i : ie : Bach-Simpson Ltd. is 
Milgray brings you TI’s com and performance characteristics not pos- P 


plete line of semiconductors and sible with toroidal wound types. Re-entry complete — in research, 
~ eee p kn y y 4 . . > . ; S o . . 

components—use-proved by rings and helical coils permit continuous- design, tooling and 

thousands of customers and guar- ly-adjustable control of 1600 increments 


anteed by TI for one full year. over the range of zero to maximum out- 
put voltage. Resolution is better than 
0.1% of the input voltage If our standard line of 


instruments, complete 


manufacture, 


as it is, won't meet your 
1-999 nics yy. requirements, ask us to 


silicon transistors, germanium f- Sine? oe D demonstrate the unique 
———. =. diodes and / ms y combination of skills we 
rectifiers, carbon film resistors. Te ll e ae . : 

: | can offer in the design of 


1-499 : E . specialized instrumentation 


sensistor silicon resistors . 
to meet your specific 


1-99 Wats 
roblem. 
tan-TI-cap tantalum capacitors 1 P 


“~ Others have, and have been 


Two types are available, both remote- me 
ly pated from a control unit mounted completely satisfied ! 
either on the powerstat frame or at any 
other convenient location. With an input 
of 240 volts, 60 cps, 3-phase, the con- M1, 
MILGRAY ELECTRONICS vection type has an output rating of 
0-270 volts, 200 amperes, 93.5 kva. The 
forced air cooled type has an output S 
INCORPORATED rating of 0-270 ie 30 amperes, 168 Bach -Simpson 
136 Liberty Street © TWX NY 1-4013 kva LIMITED 
New York 6, New York © FAX - FQF The American Superior Electric , 
REctor 2-4400 Co. Ltd. Booth 136 | ; kaa <a 
(Continued cn page 90) + J ih ies SE 
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Series III 


— with improved sensitivity and 
added convenience, at a 
new low price. 


For 20 years the famous Simpson 260 has 
become a by-word in circuit analysis and 
measurement. Still maintaining its fine reputation 
for quality and the traditional Simpson care 
and attention in every detail of design and manu- 
facture — the 260 is now available in a new 
series to keep up with our changing times. 

The Series Ill 260 uses printed circuits for added 
reliability and ease of service. Increased sensi- 
tivities are provided at no sacrifice in reliability; 
added ranges, and a unique scale layout to 
improve readability. 


Best of all — a new low price making the finest 
in measurement available to all sizes of pocket 
books — all made possible only by complete 
Canadian manufacture. 


RANGES: 
D.C. Current. From 50 Microamps to 10 Amps in 
6 ranges. 
D.C. Volts (20000 ohms/volt). From ‘4 volt te 
5000 volts in 7 ranges. 
A.C. Volts (5000 ohms/volt). From 2.5 volts to 
5000 volts in 6 ranges. 
D.C. Resistance 0-2000 ohms to 0-20 megohms 
in 3 ranges. 
Polarity reversing switch, volume level (decibel 
and DBM ranges. 
Price — tax included $55.00 
The long tradition of fine 
instrumentation of the Model 260 
is now extended to the custom-engineered 
Model 270, providing increased accuracy, a 
mirror scale and movement overload pro- 
tective service, along with full per- 


details. Priced at $63.07. 


Sales Tax Included. 
A 


; ee 
4-8333 1255 BRYDGES ST. LONDON, ONT. 
IN U.S.A.: SIMPSON ELECTRIC COMPANY, 5200 W. KINZIE STREET, CHICAGO 44, ILLINOIS 


: 
For further information mark No. 17 on Readers’ Service Card 
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8, trots and ums 
Ow, Pulses 


...IN 18° JERKS, UP TO 300 JERKS A SECOND 


oy 3H. ) Mf 3 y 2) AQAA _~ 
21R9 OPGonOxne 


(a stepping motor): 


— adevice with wires going in and a shaft sticking out. 


— looks like a primitive electric motor. 


ratchets magnetically. Has only one moving part, 


supported by ball bearings. 


runs by alternating magnetic field (variously produced by juice 


in the wires) in even, powerful jerks, 20 per revolution. 


if hooked up right, according to the dope in our new Bulletin, 


the number of 18 steps will forever be the same as the 


number of pulses sent down the wires. 


go by the rules, and you can produce analogs on precision 


pots or capacitors, find places on magnetic tape or numbers on 


coding discs, get high speed multi-throw switching, index 


movie film, or just count bits on drum counters at 


speeds not otherwise possible. 


There are also other things you could 
do with this motor, we hope, and here 
is what you have to work with. The 
Cyclonome has 20 stable positions or 20 
steps per revolution ...a max. torque of 
80 gm-cm... an inertia of 0.7 gm-cm’... 
a max. pulse rate of 300 pps with pure 
inertia load of 1 gm-cm’ or pure friction 
of 40 gm-cm. Circuit power requirements 


range from ¥% to 40 watts depending on 


At Canadian I.R.E. Booth 341 
NEC-Chicago Booths 188-189 


speed and load. Physically, the motor 


x 2%" x 1%" high 


“ 


measures about 1% 
(except for the shaft) and weighs about 
11 ounces. 

If your curiosity has now been aroused, 
we'd be delighted to send you the new 
Bulletin and tell you whatever else we 
might know about applying the Cyclo- 


nome to your application. 


SIGMA INSTRUMENTS, INC. 


34 Pearl St., So. Braintree 85, Mass. 
An Affiliate of the Fisher-Pierce Co. Since 1930. 
For further information mark No. 72 on Readers’ Service Card 
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‘'New products 
at the show 


Temperature regulating 
stands 

These are devices for regulating and 
controlling the tip temperature of an 
electric soldering iron while the iron is 
connected to current and at idle. Model 
475 is designed for use with electric 
soldering irons from 80 to 660 watts in- 
put. Model 476 is for irons from 30 to 
75 watts input. 


The SG models are equipped with 
heavy-gauge perforated steel guards over 
the cradle of the stand to prevent acci- 
dental burns from touching the hot irons. 
American Electrical Heater Co. 

Booth 558 


Epoxy dipping 
compounds 169 


A new line of epoxy dipping com- 
pounds with long pot life and very high 
thermal shock resistance has been in- 
troduced. Hysol 11-57, used for dipping 
larger transformers and chokes, has ex- 
cellent thermal ageing characteristics and 
is suitable for use in ambient tempera- 
tures ranging from —65 to +135 deg. C. 

Another new product is epoxy molding 
powder Hysol 86-10, for compression 
molding of capacitors and resistors. 


Hysol (Canada) Ltd. Booth W4 


Amateur 
equipment 170 


A new line of amateur transmitting 
and receiving equipment has been intro- 
duced. The S-line ssb/cw equipment in- 
cludes the model 75S-1! receiver, the 32S- 
1 exciter/transmitter and the 30S-1 am- 
plifier. 

Collins Radio Co. of Canada Ltd. 
Booth 551 


(Continued on page 92) 
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COMMUNICATIONS 


foremost in design and performanc 





PYE CANADA LIMITED 


_ Head Office» 84 Northline Rd., Toronto 16 
Halifax « Moncton - Montreal - Winnipeg - Edmonton - Vancouver 


For further information mark No. 63 on Readers’ Service Card 


COILS 


$.G. SMALLWOOD LIMITED 





100% CANADIAN FINANCED AND CONTROLLED 


Twelve years business experience in supplying Radio, Television and Electronic 
manufacturers. A modern equipped laboratory and staff with years of engineering 
know-how. 

A full line of Television Coils, Loop Antennas, R. F. Coils, I. F. Coils, Oscillators, 
Solenoids, Flyback Transformers, Special Coils and applications for the Electronic 
Industry in general. 

For your present and future security: 

BUY CANADIAN — BUY QUALITY — BUY SMALLWOOD 


S. G. SMALLWOOD LIMITED 391-397 King Street East, Kitchener 





For further information mark No. 73 on Readers’ Service Card 
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TSE 
Panel 
Instruments 





MILLIAMPERES 


Gemenar @ erecraic 
sae 








The General Electric 
dramatic BIG LOOK in 
small panel instru- 
ments gives you excel- 
lent readability plus 
reliable operation in a 
trulydistinctive design. 
These new, competi- 
tively priced instru- 
ments provide up to 
28% increase in scale 
length, yet fit into the 
same space as ordi- 
nary instruments. 


All instruments are 
self shielding and can 
be mounted on mag- 
netic or nonmagnetic 
panels with no loss of 
accuracy. 


448W-159A 


INDUSTRIAL PRODUCTS DEPARTMENT 


CANADIAN GENERAL ELECTRIC 


al 


For further information mark No. 27 
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New products 
at the show 


Vacuum coating 
unit 

Model 12E6 coating unit supplies fast 
pump down time to 10-6 mm of Hg and 
is suitable for laboratory or production 


| use. A 4 inch Speedivac vapour diffusion 
| pump backed by a 5 cfm mechanical 


rotary pump provides fast pump down 


| times of the 12 inch diameter bell jar. 


A ballast tank is located in the backing 
line allowing the rotary pump to be shut 
down, which lets coating be carried out 
in a vibration-free atmosphere. The bal- 
last tank can also be used as a desiccant 


= 
‘ 
=. | 
4 
os 


FE: 


trap or for dry atmosphere specimen stor- 

age. It is fully valved and instrumented 

including ht ionization cleaning and 

safety devices. 

Edwards High Vacuum (Canada) Ltd. 
Booth W22 


| Portable 


oscilloscope 172 

The Waterman direct reading Pocket- 
scope Hi-Gain Model S-17-A allows di- 
rect calibration of scale in volts (from 
10 millivolts per division) and millisec- 
onds (from 10 microseconds per division). 
Sync signal in excess of 1 volt peak 


automatically triggers the oscilloscope. 
Sync light indicates presence or absence 
of proper level. Single switch flips trace 
90 degrees to increase accuracy for volt- 
age measurements giving effective 2% 
inch vertical. 


Aviation Electric Ltd. Booth 251 


Printing 
press 173 


Designed for printing flat or round 
_ objects and objects with uneven surfaces, 


* Model B3/FRV dry offset printing press 


can be used for a range of sizes from 
tiny resistors and capacitors to objects 
as large as a gallon can. Imprinting is 
possible on metal, glass, wood, fibre and 
plastics. The machine is fitted with a 
quarter horsepower motor to provide 
variable speeds up to 2,000 imprints per 
hour. It uses metal and rubber type and 


plates. This model is being used for print- 
ing radio and tv tubes, light bulbs, capaci- 
tors, resistors, fibre and metallic parts. 
Canada Stamp & Stencil Co. Ltd. 
Booth 256 
(Continued on page 94) 


CLIP AND 


COMMUNICATION 





MAIL THIS AMMA/f 
COUPON J32z2 J 





Please send complete information on 
the following masts | have checked. 


CT] SINGLE MASTS 
for heights up to 300 feet, 


ia H MASTS 
for heights up to 250 feet. 


COMPANY 
ADDRESS 


We will design and manufacture custom made masts and 
towers to suit your specific requirements, 


i] 
MASTS 
for AM-FM Broadcasting 
HF-VHF-UHF Communications 
VHF-UHF Television 
[-] PORTABLE ALUMINUM MASTS 

for heights up to 150 feet, 


) VERTICAL RADIATORS 
' for heights up to 300 feet. 


BEATTY BROS. 
LIMITED 
FERGUS, ONT. 


For further information mark No. 18 on Readers’ Service Card 
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‘CABLE STRAPPING 


CAN NOW 


BE DONE 
e Quickly 


e Accurately 


. Permanently 


PVC 
or NYLON 


No more costly tying 


with 


SEND FOR SAMPLES AND CATALOGUE 


CABLE MARKING 


PREVENTS ERRORS 


AP al : ne 
— “a \ 
. — 
« 
F \ 
é n 
yj oul \ 
8 


SAFELY 
and 
PERMANENTLY 
@ MARKS 
@ BINDS 
COLOR CODES 
INSULATES 
Temperature ratings to 300°C. 


If you have a cable strapping or marking 


problem . . . send today for samples and 
catalogue to... 


HELLERMANN CANADA LTD. 


44 DANFORTH RD. TORONTO 1-1131 





For further information mark No. 46 on Readers’ Service Card 
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BRUEL & KJAER MODEL 1504 
DEVIATION BRIDGE 


TESTS UP TO 3,600 COMPONENTS 
AN HOUR WITH 0.03% ACCURACY 


Bruel & Kjaer Deviation Bridges give direct reading 
of percentage deviation from any selec 
L, C ow R. 
balancing or manipulation is required 
operation is reduced to connecting the co 


ted standard 
Measuring time is minimized since no 
the entire 
mponent 


under test, and instantly reading the result 


e Production test rates up to 3,600 
pieces hourly 

e Large illuminated single scale meter 

e Interchangeable meter scales 

e Built-in calibration standards 

e High stability allows adjustment-free 
operation 


ym carrier frequencies of 100 


or 100 kilocycles. 


These bridges operate « 
cycles, 1 kilocycle, 10 kilocycles 


Price Only 


$275.00 


F.0.B. Toronto 


Phone or write for full specifications 
and a demonstration 


R-O-R ASSOCIATES LIMITED 


1470 DON MILLS RD., DON MILLS, ONT. 


MONTREAL 


TELEPHONE 
HUnter 1-0700 


TORONTO 
Hickory 4-4429 
For further information mark No. 65 on Readers’ Service Card 
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Replace 
866 Rectifier 


Tubes - 
with 


"Larzian 


TYPE $-9130 
SILICON 
RECTIFIERS 








10400 piw 


300 ma dc 


> Small Size 
> Long Life 
> Higher Efficiency 
> Greater Circuit Safety 
> Safety Construction 
> Temperature Versatility 
> No Warmup Required 


SEND FOR DATA SHEET 


SARKES TARZIAN, INC. 
Rectifier Diviston 


DEPT. CE-5, 415 NORTH COLLEGE AVE. 


BLOOMINGTON, INDIANA 


IN CANADA: 
700 WESTON RD., TORONTO 9, TEL. ROGER 2-7535 
EXPORT: AD AURIEMA, INC., NEW YORK CITY 


For further information mark No. 71 


New products 
at the show 


Diesel 
generator 174 
Three new air cooled diesel generat- 
ing plants have been introduced by 
Kohler Co. They are rated at 2, 5 and 
7.5 kw and are available with manual, 
remote, or push-button starting, and with 
various ac output voltages. 


Geo. W. Crothers Ltd. Booth 133 


Panel 
meters 


Marion Medalist meters — ammeters, 
voltmeters, VU meters and null indicat- 
ors — are panel instruments of advanced 
design, providing greater readability and 
modern styling in minimum space. Avail- 
able in 16 standard case colors, or cus- 
tom colors to match customer equipment. 
Honeywell Controls Ltd. Booth 351 


Millimeter wave 
components 176 

Recent advances in physical research 
have created an interest in the highest at- 
tainable microwave frequencies — an 
interest which requires the use of milli- 
meter wave components and instruments. 
De Mornay-Bonardi is introducing instru- 
ments and components for the W size— 
90 to 140 kmc. Included are transmission 
line components, detectors, power absorb- 
ing units, horns, tees, frequency meters, 
impedance meters, phase shifters, shorts, 
tuners and accessories. 


Bayly Engineering Ltd. Booth 247 


(Continued on page 97) 


CANADIAN 


INDUCTROL* 
Voltage 
Regulators 


Drift-free, Distortion-free, 
Stepless Voltage Regulation 


AUTOMATIC MOTOR-DRIVEN 


oe 


HAND.- 
OPERATED 


FEATURES: No brushes to wear out! 
No tubes to replace! No routine 
maintenance! High efficiency and 
short-circuit strength! 


The General Electric Inductrol 
voltage regulator can be used to hold 
a constant load voltage accurately 
when supplied from a fluctuating 
supply, or can provide a variable 
load voltage from a relatively con- 
stant supply. Either of these func- 
tions can be automatically controlled, 
or can be manually controlled by 
means of motor drive or hand crank. 


Other Inductrol regulator controls 
can be furnished to hold a constant 
current or voltage, either a-c or rec- 
tified a-c. Inductrol regulators of 
dry-type construction are available 
for circuits up to 600 volts. Liquid- 
filled Inductrol regulators are avail- 
able from 2400 to 13,800 volts. 


For further information, call your 
local C-G-E Sales Office, or write:Sec- 
tion 425-17, Apparatus Department, 
Canadian General Electric Co., Ltd., 
PO Box 601, Guelph, Ontario. 


%* Trademark 


SEE US AT THE I.R.E. SHOW 
BOOTH 352 EAST 


AAD-9204-53901 
Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


For further information mark No. 26 
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MEL SALES LTD. 


TORONTO ONTARIO 
DELEGATES IRE CONVENTION — OCT 7-8-9 


AN INVITATION TO VISIT US AT BOOTHS 530-536 HEREBY EXTENDED STOP 
MANY NEW INSTRUMENTS WILL BE SHOWN FOR THE FIRST TIME STOP 
COME IN AND CHAT ABOUT YOUR PARTICULAR PROBLEMS STOP SPECIALISTS 
WILL BE ON HAND TO ANSWER ANY QUESTIONS YOU MAY HAVE. 


J. B. TURNER — MANAGER 
MEL SALES LTD. 





For further information mark No. 55 on Readers’ Service Card 


Type $.Y.30-C. 
30 Watt 

F.M. V.H.F. 
Fixed Station 


A Powerful Fixed Station available Wide Band or Split Channel (Simple 
Field Conversation). 
Unit is available for operation on One, Two or Three Channels; Local 
or Remote Control. 
S.Y.30-C. incorporates efficient Silicon Rectification and Final Tube Type 
5894 operates well under C.C.S. ratings, with Long Life Tube 


Expectancy. 
Visit us at Booth # 255 


Vuteruatioual Syiteome Limited 
8235 MOUNTAIN SIGHTS AVE. . MONTREAL 29, QUEBEC 


For further information mark No. 53 on Readers’ Service Card 
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ORIGINAL METAL EQUIPMENT... 
BUILT TO SPECIFICATIONS 


TEST CABINET built 
to accommodate 
heavy components 
operating at high 
temperatures. Venti- 
lated ends, forced 
draft, one piece alu- 
minum panel. Ham- 
mond manufacturing 
standards tend to 
eliminate distortion. 


ELECTRONIC PACKAGES 


HIGH COMPONENT DENSITY 


Produced to Customer Specification by 


"hime q 


CUSTOM CABINET with fan 
housing and motor mounting 
built to customer specifica- 
tion. A variety of finishes are 
available on Hammond metal 
work. 


MODULAR CONSOLE, a 
convenient equipment 
housing for many elec 
tronically controlled 
functions in industry or 
communications, 


TABLE CABINET 7 
RACKS, highly versatile, 
sturdy, inexpensive, ac- 
curately extruded and 
tapped for 19” panels. 


— > 


SE —_— EQUIPMENT CABINETS 


STANDARD PANELS 
from 1%” to 22%” 
heights, 19” and 24” 
widths, steel or 
aluminum. 


. . . one of a wide range 
of multi-use metal cabi- 
nets which give original 
equipment a professional 
look. Provides proper 
ventilation and rigid 
strength. 


CHASSIS 4” x 8” x 
2” to 14” x 17” x 5”. 
Steel finished in gray 
enamel and bright 
zinc or aluminum fin 
ished in gray enamel 
or plain. 


Printed Circuits Make It Possible 


The parallel circuit construction of. this electronic 
press control demonstrates the compactness which 
can be achieved with printed wiring boards. This 


electronic package is responsible for th® automatic 
protection of expensive equipment and must per- 
form reliably over a lengthy span of time under 
fluctuating operating conditions, 

Printed Wiring Boards are available single or 
double sided, with solder or precious metal finish 
and eyeletied or with plated-through holes. 


HAMMOND 


ELECTRONIC—ELECTRICAL 
CABINETRY and METALWORK 


Completely assembled units can be dip or hand 
soldered. Moisture-proofing to military specification 
is optional. All units are thoroughly tested, 


United-Carr has the facilities.to design and 
build printed circuits or complete elec- 
tronic assemblies to your specification, in 
production quantities. 


All Hammond high quality electronic cabinetry and metal work can be 
supplied as single prototypes or in production runs of large quantities. The 
factory will build to specification or co-operate in the design stage when 
desirable. 
An extensive range of standard cabinets, panels, chassis and racks are 
carried in stock. 

STANDARD ITEMS DISTRIBUTED BY LEADING JOBBERS COAST TO COAST 


For further details contact 


HAMMOND MANUFACTURING CO. LTD. 
GUELPH, ONTARIO, CANADA H/17 


For further information mark No. 45 on Readers’ Service Card 


For detailed information contact our Technical Representative 


UNITED-CARR FASTENER COMPANY OF CANADA LIMITED 
231 Gage Avenue North, Hamilton, Ontario 
Sales Offices: Hamilton, Toronto, Montreal 


For further information mark No. 85 on Readers’ Service Card 
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New products 
at the show 


TV picture 
tube 177 
The new 23 inch Marconi-RVC picture 
tube enables set manufacturers to pro- 
duce a slimmer tv set with a larger view- 
ing area and greater brilliance. There is 
one exterior safety glass instead of the 
conventional three, making it easier to 
keep clean. The bulb has square corners 
giving a larger viewing area. 
Canadian Marconi Company Booth 145 


Electronic 
voltmeter 178 
Bruel & Kjaer model 2409 electronic 
voltmeter is primarily designed for ac- 
curate and reliable voltage measurement 
in the frequency range 2 cps to 200,000 
cps. The voltage ranges rate from 10 
millivolts to 1,000 volts full scale de- 
flection. It consists of a calibrated at- 
tenuator, a_ stabilized amplifier with 
cathode follower stages in the input and 
output circuit and a moving coil meter 
provided with special rectifier circuits for 
the measurement of peak, arithmetic 
average and true rms valves. 
R-O-R Associates Ltd. Booth 261 


Miniature test 
clips 179 
Two miniature test clips introduced by 
Grayhill Inc., models 2-20 and 2-24, ex- 
tend only %4 inch above the mounting 
panel and are designed to allow rapid 
connections without manually opening 
and closing jaws. The clips are suitable 


for testing resistors, capacitors, transist- 
ors, and other pigtail type components. 
Lake Engineering Co. Ltd. Booth 436 


Signal 
generator 180 
Measurements model 560-FM standard 
signal ‘generator is specifically designed to 
meet the requirements of the mobile 
communications industry for a multi- 
range, rugged, precision instrument for 
use in field or factory. It features direct 
reading individually calibrated frequency 
ranges from 25 to 960 mc; accurate fre- 
quency deviation meter; internal 1000 
cps modulator and provision for external 
modulation from dc to 15 ke; fine fre- 
quency control permits shifting carrier 
16 ke to facilitate discriminator align- 
ment; calibrated mutual inductance atten- 
uator; output continuously monitored by 
bolometer bridge. 
Measurements, A McGraw-Edison 
Division. Booth 555 


AMERICAN ELECTRICAL HEATER COMPANY — *reicsteagé 
LENS 2 Ee “* 


American Beauty...an iron 
for every Soldering Job 


Whatever your soldering problem, American 

Beauty has the right iron for your particular 

job. The finest engineering, best materials 

and on-the-job experience since 1894 is 

yours with EVERY American Beauty. 

There is a right model, correct tip ILLUSTRATED IS 


size (144” to 11%") and proper 
watt-input (30 to 550 watts) to CATALOG NO. 3125 


do any soldering job. Ask Ya" TIP SIZE, 60 WATTS 


about which iron will do seetenemess geumanee ensue 
your job best. American Automatic devices for control- 
Beauty electric sol- ling tip-temperature while iron 
dering irons are the is at rest—prevent overheating 
highest quality of iron, eliminate frequent re- 
malate ad tinning of tip, while main- 
. taining any desired tem- 
perature. Available with 
heavy-gauge perfo- 
rated steel guard— 
protects user's 

hand. 


YOU CAN'T BEAT A SOLDERED CONNECTio, 


WRITE FOR 20-PAGE ILLUSTRATED CATALOG CONTAINING FULL INFORMATION ON OUR 
COMPLETE LINE OF ELECTRIC SOLDERING IRONS—INCLUDING THEIR USE AND CARE 


oe 


DETROIT 2, MICHIGAN X 
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CAPITOLSWITCHES are 
adapted to many varia- 
tions of switching re- 
quirements and mechani- 
cal arrangements. They 
are manually operated 
units, featuring selective 
control of one or more 
groups of circuit combina- 
tions 
CAPITOLSWITCHES are 
a finely finished product, 
offering maximum relia- 
bility, with smooth me- 
chanical action. All parts 
are non-corrosive. ala- 
dium contacts are rated 
at 3 AMP 

CAPITOL SWITCHES 
INCLUDE: 

Illuminated single and 
multiple position switch- 
es, interlocking push but- 
ton switches, push-lock, 
push-release switches and 
telephone lever switches. 
TYPICAL 


\ APPLICATIONS 
CAPITOL SWITCHES Test equipment control 
—_—_——— panels, intercommunica- 
‘ tion systems, computer 


systems, TV and Radio 
Control systems, missile 
control systems. 


For information call 
or write 


rue CAPITOL macnine co. 


SWITCH DIVISION 
36 BALMFORTH AVE., DANBURY, CONN. 
Canadian Representative 

JOHN R. TILTON Lid — a 
JOHN R 18 t 

St Gctonneck ent 4927 Jean Brillant Ave 

Toronto 8, Ontario, Canada Montreal 29, Que., Canada 

TEL: ROdger 9-1129 TEL. REgent 1-0725 
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Model 9-66 U 
FOREIGN & AMERICAN TUBES 


By including permanently wired Foreign Base Type Sockets, in 
addition to the full quota of American Sockets, the STARK Model 
9-66U is capable of testing an exceptionally wide range of tubes 
(approx. 2500) used by Radio, TV, Hi-Fi, and Industrial Technicians, 


DYNAMIC MUTUAL CONDUCTANCE 

To assure you of accurate test readings, each tube is thoroughly 
checked by the patented STARK/HICKOK method of Dynamic 
Mutual Conductance . . . the time-proven method of precise 
voltage calibration. 


ENGLISH & TRUE MICROMHOS 

Scale readings are read directly off the 3-range micromho scale 
(0-3,000; 6,000; 15,000) in both English and True Micromhos. 
The Tester uses rectifier current to energize both plates and grid. 
Provision is made for new tube designs. Provides vital life test. Noise 
test. Incorporates facilities for checking of CRT tube with adaptor, 


AUTOMATIC DATA SERVICE 

A replacement roll chart service for all Stark Tube Testers, com- 
prising of one chart and three supplements, is supplied annually 
for the nominal sum of $4.00 — or — $9.00 for three years. 


MODEL 9-66: 
Incorporates all the outstanding features of the Model 9-66U with 
the exception of foreign base type sockets. 





NOW! TEST ALL TUBES..... 


Owners of the Stark Model 9-66 may hove their present sets modified 
to incorporate Foreign Base Type Sockets, permanently wired, at a 
cost of $60.00. Send instrument prepaid to: 


STARK ELECTRONIC INSTRUMENTS LIMITED 
Ajax, Ontario 











Radio & TV 


Technicians 


Model 8-77: Every up-to- 
date requirement in a Radio 
& TV Technician’s Vacuum 
Tube Tester has been incor- 
porated in this compact 16 Ib. 
portable tester. You can check 
filament voltages in 18 steps 
from 0.6 to 117 volts . . . check scale readings directly on the 
3-range micromho scale (0-3,000; 6,000; 15,000). Includes such 
outstanding features as: 

@ Stark-Hickok Dynamic Mutual Conductance: 

@ High Speed Short Test (12 times more sensitive!) 

@ Grid Current Test ¢ Filament Continuity Test 

e Reserve Cathode Capacity Test 

Exclusive New Socket Design: Snap-in Master Socket Panel 
slips off easily, exposing new 11-pin socket and saves time in 
replacing worn-out sockets. 


You TEST BEST with STARK 





STARK ELECTRONIC INSTRUMENTS LTD. 


Factories and Sales Office: Ajax, Ont. 


Foreign Representative: 

Stark Electronic Instruments Ltd. 

13 East 40th St., New York 16 
N.Y., U.S.A. 


Be a 
A we insrvuumenls 
4 











See Our Product Display at the I.R.E. SHOW 
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SYV7RON 


SELENIUM 











SILICON 



































efficient, dependable, low cost a-c to d-c conversion 


SYNTRON provides engineers with the advantages of either sili- 
con or selenium semi-conductor materials. 

Selenium Industrial Power Rectifier—high efficiency, low forward 
drop, high reverse voltages—upward to 52 volts R.M.S. Plate 
sizes range from 1 inch square to 12” x 16”. 

Silicon Power Rectifiers for intermediate power level applications. 
Diodes are all-welded construction. Exceptional thermal effici- 
ency—less than 2° C per ampere of forward current. Stud 
mounted units with rigid positive leads. 

The illustration suggests SYNTRON's complete line of rectifiers 
available, write for literature and specifications. 


SYNTRON (CANADA) LIMITED 


928 Queenston Road Dept." F” Stoney Creek, Ontario 


For further information mark No. 79 on Readers’ Service Card 





RESEARCH IN CANADA 


THE RCA VICTOR COMPANY, LTD. 
RESEARCH LABORATORIES 


have a limited number of vacancies for scientists with 
the Ph.D. degree, or other high qualifications, and 
experience in the following fields: 


Theoretical Solid State Physics 
Semiconductor Devices and Electronics 
Transistor Circuits and Measurements 
Systems Analysis and Information Theory 
Microwave Propagation and Plasma Physics. 


The Research Laboratories, now in their fourth year 
of operation, offer attractive modern facilities and 
opportunities for advancement in an expanding group. 
The Laboratories only undertake pure and applied 
research. Product development and design engineering 
are the responsibility of separate engineering groups. 


Applications should be addressed to: 


Dr. J. Rennie Whitehead 
Director of Research 

RCA Victor Company, Ltd. 
1001 Lenoir St., 

Montreal, P.Q. 

Canada. 
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mark any wire — 
faster, at lower cost! 


BRADY PERMA-CODE WIRE MARKERS 


Self-sticking — go on fast to any type wire. Tell 
which wire goes where. Cost less than Y%e¢ per 
lead. All-vinyl, polyester film, glass cloth, alumi- 
num foil, vinyl-cloth. Color coded to meet NEMA 
specifications. 





Write for free working samples — and Bulletin 130. 


W.H. BIRIAIDIY| CO. oF CANADA LID. 


Manufacturers of Quality Self-Sticking Industrial Products 
Dept. WM-3 
1 Research Road e Brampton, Ont., Canada 
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THE NEW aes 
PYLON CATALOG 


IS NOW OUT 
WITH INFORMATION ON: 


— NEW TRANSISTOR EQUIPMENT, 
POWER CONVERTERS AND IN- 
VERTERS, PBX SUPPLIES 


— NEW COAXIAL ATTENUATORS 
— PLUS STANDARD EQUIPMENT 
FROM OUR PREVIOUS CATALOG 


Write for your free copy 


of our Catalog B 


PYLON ELECTRONIC DEVELOPMENT company, Itd. 


Communications Systems and Equipment 


161 CLEMENT ST., LASALLE, MONTREAL 32, QUE. 
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NEW 


ARROW-HART 
CATALOGUE 


of Electronic Switch Controls (No. Z-10) 


for electronic, radio, appliance, 
motor and military applications. 


SEND FOR YOUR FREE COPY NOW! 





ARROW-HART & HEGEMAN (caNaDA) LiMiTED 


Industry Street, Toronto 15, Ontario. Phone RO. 2-1101 
7365 Mountain Sights, Montreal, Quebec. 


Representatives: Cochrane Stephenson (Western) Ltd., Winnipeg, Calgary, 
Edmonton, Vancouver « George C. Robinson, Saint John, N.B. 


QUALITY MOTOR CONTROLS * WIRING DEVICES © APPLIANCE —— 
5 
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Shown \% actual size 


CAMBION’ capacitors 
...mighty midgets 


CAMBION miniaturized capacitors outperform capacitors 
several times their size. Their unusual tuning elements 
practically eliminate losses due to air dielectric and result 
in wide capacity ranges. Among CAMBION Variable Ce- 
ramic Capacitors, Type CST-50 is only '%4” high mounted, 
yet its capacity range is 1.5 to 12.5 MMFD’s, Ranges of 
other CAMBION capacitors vary from 0.5 minimum to 25 
maximum MMFD’s. 

CAMBION X2122 Stand-Off Capacitors with ceramic di- 
electric are exceptionally rugged RF by-pass capacitors for 
use in high quality electronic equipment. Encapsulating 
epoxy resin assures rigidity and durability under extreme 
shock, vibration and humidity. Available in 6 standard 
values; over-all mounted height under *4”. 

Supplied complete with mounting hardware, all 
CAMBION capacitors have single mounting studs with lock- 
ing devices for securing tuning elements. Like all CAMBION 
components their quality is guaranteed in any quantity 
ordered. For further details, write to Cambridge Therm- 
ionic of Canada, Ltd., Montreal, P. Q. 
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PLAN NOW 


to visit eee ns? 
INTERNATIONAL RECTIFIER ‘f =] | CONSOLES 


Booth No. 461 For attractive mod- 


ern appearance, low 


at the 1.R.E. show cost, versatility, use 
Widney Dorlec Cab- 


displaying inet System. Speed up assembly 
with the new ‘Quick-Fit’ de- 


SELENIUM, GERMANIUM, SILICON se 
DIODES AND RECTIFIERS For safe mounting and withdrawal 

e of light and heavy equipment fit 

SILICON SOLAR CELLS Widney Dorlec Telescopic Slides. 


ER SOAS TELESCOPIC 
MOUNTINGS 











INTERNATIONAL RECTIFIER se! 
OF CANADA LIMITED ws 
anufactured by 


1581 Bank Street, HALLAM, SLEIGH & CHESTON LTD. 
OTTAWA, Ont. Birmingham 4, England 





For further information mark No. 44 on Readers’ Service Card 


FREE! 


HI-Fl MAGAZINE 
SUBSCRIPTION 


For further information mark No. 52 on Readers’ Service Card 





Get your free subscription to this 


LEAK DETECTOR MODEL GD1 informative, illustrated Hi-Fi maga- 


zine written in down-to-earth terms 
at the 


Edwards ! 
High Vacuum eae en! ABSOLUTELY NOTHING TO BUY. 


everyone can understand 


Booth fe Please send name and address, to: 


No. W22 sce cent 
One of the many pieces of equipment you will see PAYETTE RADIO LIMITED 


in operation at the Edwards display at the IRE. 
EDWARDS HIGH VACUUM (CANADA) LTD. 


CUMBERLAND AVENUE * BURLINGTON a ONTARIO 


730 St. James St. W. — Montreal 
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Shown above are some of the many 
Rogan knobs available from 


stock molds. Fast delivery. FROM STOCK MOLDS 


Special shaft holes at nominal cost. OR 
Send for details and catalog. UNCC Mm eaeae) 


ROGAN ee 
BROTHERS YOUR OWN DESIGN 


8021 N. Monticello * Skokie, Illinois 5 
AMERICA’S FOREMOST MOLDERS AND BRANDERS OF PLASTIC KNOBS 


For further information mark No. 68 on Readers’ Service Card 


PuaL Ks RVICE 


IN PARIS 

FROM FEBRUARY 
19th. to 23rd. 
1960 


“ international 
exhibition 
of electronic 
components 


All manufacturers throughout the world 
will be showing their latest 
achievements. 

Apply for your exhibitor’s file NOW. It will 

give you all the information you need in 

connection with your participation. 


FEDERATION NATIONALE DES INDUSTRIES ELECTRONIQUES 





23, rue de Liibeck - PARIS 16° - Tél. : PAS. 01-16 
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Switches for your every need 


Sealed Switches 
Aircraft Switches 
Sub Miniature Toggle Switches 


Licon Precision Switches 
Vacuum Switches 

Industrial Enclosed Switches 
Miniature Switches Pulse Switches 
Push Button Switches 
Sub Miniature Switches 
Toggle Switches 


Mercury Switches 
Sensitive Switches 


Interlock Switches 


Application Engineers to Serve You 


CONSTELLATION COMPONENTS 
Toronto COMPANY 


136 Tower Drive 
Scarborough, Ont 
PL. 7-3359 


Montreal 


17041 Omega Place 
Pierrefonds, Que 
NA, 6-5673 


Canada's Most Experienced Switch Company 
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OH MITE” 


THE QUALITY LINE OF INDUSTRY-PREFERRED 
COMPONENTS 


Complete Line of 


TANTALUM CAPACITORS 


SERIES TS POROUS SLUG-TYPE 


CU NEW STRAIGHT 


CYLINDRICAL SHAPE 





Range of 1.75 mfd to 30 mfd. Working voltages to 125, 
depending uponcapacity. Temperature rating, — 55° C 
to + 125°C. Meet MIL-C-3965B. BULLETIN 159 
SERIES TW WIRE-TYPE 


Cc 


Eleven subminiature sizes: .01 to 80 mfd over-all 
capacitance range. As small as .060” in diameter 
by 0.19” long. BULLETIN 148 
SERIES TF FOIL-TYPE 


—L = -———_ 


Three sizes: .25 to 140 mfd over-all capacitance 
range. Working voltages up to 150. 
Meet MIL-C-3965B. BULLETIN 152 
OHMITE Manufacturing Co. 

3623 Howord St. Skokie, Illinois 








RESISTORS RELAYS TAP SWITCHES 
RHEOSTATS TANTALUM CAPACITORS 
R.F CHOKES VARIABLE TRANSFORMERS DIODES 


A. C. Simmonds & Sons Lid. C. M. Robinson & Co 
100 Merton St., Toronto 12, Ont. 1550 Erin St., Winnipeg 3, Mon 
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Round-up: news and future events 





Business firms are not giving 
enough aid for education 


Statistics released by the Industrial 
Foundation on Education show that 
only 2.8% of the tax-paying corpora- 
tions in Canada gave financial aid to 
universities and colleges in Canada 
during 1958. 

Last year’s grants amounted to 
$10,400,000, down 10% from the 
1957 total of $11,600,000. 

Direct grants from companies re- 
mained at about the same level as 
in 1957, but grants from foundations 
established by industrial firms were 
much smaller. 

It is significant that of the 
companies contributing, 2,101, or 
83.2%, were Canadian-controlled. 
However, U. S.-controlled companies 
gave 30.1% of the total grants. 


Engineers’ wives give 
two bursaries 

Two bursaries, each valued at $500, 
were presented to two first-year engi- 
neering students by the Professionay 
Engineers Wives Association. 

The presentation was made by As- 
sociation President Mrs. H. R. Field- 
ing of Toronto to D. Ramsey of Is- 
lington, and U. Treiers of Niagara 
Falls. Ramsey has enrolled in civil 
and Treiers in electrical engineering 
at the University of Toronto. 


Two new extension 
courses offered 

University of Toronto is offering 
two new courses for its evening stu- 
dents this year. They are Nuclear 
Engineering, and Instrumental Meth- 
ods of Analysis. Lectures begin this 
month and full information may be 
obtained from the Director, Division 
of University Extension, 65 St. George 
Street, Toronto 5, Ont, Telephone: 
WA, 3-6611, locals 304, 308, 526. 
Dominion Electrohome 
presents scholarship 

Norman John Kilian, a graduate of 
Eastwood Collegiate Institute in 
Kitchener, Ont., is this year’s recipient 
of the Electrohome Electronics Edu- 
cation Award, valued at $1,600. 


The award is granted for the study” 


of radio physics, electrical engineer- 
ing, engineering physics, or physics 
with electronics option at any Cana- 
dian university, Any graduate student 
of the Kitchener-Waterloo or East- 
wood collegiates, intent on further 
study in these fields, is eligible to re- 
ceive it. 

Mr. Kilian will enroll this fall in 


102 


the engineering physics course at the 
University of Toronto. In addition to 
the $1,609 which the student receives 
for tuition payments, Dominion Elec- 
trohome makes a donation of $500 to 
the university which the award win- 
ner chooses to attend. 


C. A. Pollock, president of Dominion 
Electrohome Industries _ presenting 
N. J. Kilian with education award. 


industrial electronics 
course 

Electro Sonic Supply Co., in co- 
operation with Canadian General 
Electric Co. Ltd., is providing a 
course in industrial electronics. It is 
designed to provide technicians with 


»a better understanding of how elec- 


tronic equipment works and is utilized 
in industry. Graduates of the eight- 
week course will be qualified to take 
an active part in the use, application 
and maintenance of this type of 
equipment. Sessions began September 
15 at Toronto. 


U.S. patents reach 
2,900,000 mark 

The Patent Office of the U. S. De- 
partment of Commerce issued patent 
number 2,900,000 in mid August. 
Recipient was an Englishman. 

George Washington, in advising 
Congress in 1790 to pass the first 
Patent Act, pointed to the fact that 
foreigners should be encouraged to 
seek patents in the United States in 
order to bring to that country knowl- 
edge of inventions made abroad. 

Patents are now being issued at the 
rate of about 1,000 each week and 
patent applications are being deposit- 
ed in the Patent Office at the rate of 
approximately 350 each working day. 


CANADIAN 


ELECTRONICS 


COMING EVENTS 


October 
5-7 Fifth National Communica- 
tions Symposium, Utica, N.Y. 


5-9 Eleventh annual convention 
and professional equipment 
exhibit of the Audio Engineer- 
ing Society. Hotel New 
Yorker, N.Y. 


IRE Canadian Convention, 
Exhibition Park, Toronto, 


1959 International Systems 
Meeting of the Systems and 
Procedures Association of 
America, Toronto. 


The 15th National Electronics 
Conference, Chicago. 


Central Canada Broadcasters 
Assoc., Engineering Confer- 
ence, Toronto. 


Third annual  stereophonic 
high fidelity exposition. Park 
Plaza Hotel, Toronto. 


PGED 5 annual electron de- 
vices meeting, Washington, 
D.C. 


November 
9-11 EIA-IRE Radio Fall Meeting, 
Syracuse, N.Y. 


Twelfth Annual _ Electrical 
Techniques in Medicine and 
Biology Conference. Philadel- 
phia, Pa. 


10-12 


Northeast Electronics Research 
and Engineering Meeting. Bos- 
ton, Mass. 


International Radio Hobbies 
Exhibition. London, England. 





Transistor power 
amplifier 


In a previous article H. L. 
Armstrong discussed transistor 
amplifier stages of the low level 
type. Now he has prepared a 
paper dealing with power ampli- 
fier stages. It will be in the No- 
vember issue of CEE. 

Part 2 of the Harris and 
Parrott -paper on natural en- 
vironment will continue with 
atmospheric gases. 


PTTTI Iii 


As soon as this issue goes to 
press, the editors of CEE will go 
into training for that marathon 
known as the IRE Canadian 
Convention. Their objective is 
to gather all the significant news 
for presentation next month. 
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powers tomorrow's “sky stations” 


Sky stations come nearer to reality with Raytheon’s 
new high frequency, high power “Amplitron’’* tubes. 
These newly developed microwave tubes make possible 
the transmission of huge quantities of power through 
the atmosphere. The ‘“‘power beam” could supply the 
“weightless fuel’’ to drive a helicopter type observation 
station’s rotary wings . . . keep it hovering miles in the 
sky at a fixed point above the earth’s surface. This 
great Raytheon development can be used for military 
and commercial applications such as missile detection, 
radio and TV transmission, communications, 
navigation, weather forecasting and many others. 


While the sky station system is revolutionary in 
concept, all of the basic principles and techniques have 
been proven in other applications and the entire system 
has been checked for feasibility by aeronautical 
engineers and propulsion experts. The ‘‘Amplitron’’* 
tube makes a giant step in the development of this plan. 


*Raytheon trademark 


RAYTHEON’S NEW “AMPLITRON”* TUBE...a compact, highly 
efficient, microwave tube, capable of handling high peak and 
average powers, 


For further details on the “Amplitron”’* tube and other products write to: 


RAYTHEON CANADA LIMITED 


61 Laurel Street East, Waterloo, Ontario - Phone SHerwood 5-6831 


* Everything in industrial electronics— microwave communications equipment, voltage stabilizers, 


transistors, diodes, rectifiers, microwave and power tubes, special purpose tubes, high 
quality control knobs, telephone power supplies, marine radar and other marine electronic 


products for commercial and pleasure boat requirements. 


We cordially invite you to visit our booth # 367 at the I.R.E. Show. 


For further information mark No. 67 on Reader Service Card 





Covering the Spectrum | 
with Reliable Ceramic Tubes 


From audio into super high frequencies, 
Eimac covers the RF spectrum with modern 
ceramic tubes. This incomparable ceramic 
electron tube family — more than one-third 
of the Eimac line — includes reflex and 
amplifier klystrons, negative grid tubes, 
rectifiers, pulse modulators, and receiving 
tubes. The tubes illustrated are typical of 
more than 40 Eimac ceramic tube types 
that are being selected by leading equip- 
ment manufacturers for use in all types of 


applications — from tropo-scatter to indus- 





trial heating, from single sideband to pulse. 


The advantages of reliable Eimac ceramic 
tubes include: resistance to damage by 
impact, vibration, and heat; smaller size; 


and better processifig techniques. 
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Ecmac Firsf with ceramic tubes that can take it 


ewyere DESIGNED AND MANUFACTURED BY EIMAC ‘ The World’s Largest Manufacturer of Transmitting Tube. 
egative Grid Tubes Vacuum Tube Accessories Cunadian Representative: 
Reflex and Amplifier Klystrons Vacuum Switches R. D. B. SHEPPARD . 


eramic Receiving Tubes Vacuum Pumps 2036 Prince Charles Road, Ottawa 3, Canada 
Visit our Booth #129 at the Canadian IRE Show, Toronto, Ont. 


Includes the most extensive line of ceramic electron tubes 
. For further information mark No. 41 on Reader Service Card 











